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Virginia Academy of Science 


OFFICERS OF THE VIRGINIA ACADEMY 
OF SCIENCE FOR 1958-59 


OFFICERS 
John C. Forbes, President 
William M. Hinton, President-Elect 
Paul M. Patterson, Secretary 
Foley F. Smith, Treasurer 
William B. Wartman, Assistant Secretary-Treasurer 


COUNCIL 
Elected Members 
Harry G. M. Jopson (1959) Thomas C. Gilmer (1961) 
Thelma C. Heatwole (1960) Horton H. Hobbs, Jr. (1962) 


Ralph A. Bradley (1963) 
Ex-Officio Members 


Walter S. Flory, Jr. (1959) George W. Jeffers 
Edward S. Harlow (1960) Ralph A. Bradley 
William G. Guy (1961) Robert T. Brumfield 


Charles F. Lane 


PRESIDENT’S ADVISORY COMMITTEE 
(Section Officers) 
Agricultural Sciences: S. S. Obenshain, Chairman; Maurice B. Rowe, 


Ill, Vice-Chairman; William H. Brittingham, Secretary; Carl W. Allen, 
Section Editor. 


Astronomy, Mathematics and Physics: Jackson J. Taylor, Chairman; 
Robert C. Yates, Secretary; Irvin G. Foster, Section Editor. 


Bacteriology (through December 31, 1958): Mrs. B. H. Caminita, 
President; Miles E. Hench, Vice-President; Quentin Myrvik, Secretary- 
Treasurer; P. Arne Hansen, Section Editor. 


Bacteriology (beginning January 1, 1959): Miles E. Hench, President; 
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Quentin Myrvik, Vice-President; Catherine M. Russell, Secretary-Treasurer; 
P. Arne Hansen, Section Editor. 


Biology: William W. Scott, Chairman; Jesse C. Thompson, Secretary; 
Walter S. Flory, Jr., Section Editor. 


Chemistry: Frank Vingiello, Chairman; Merle A. Kise, Secretary; 
Merle A. Kise, Section Editor. 


Education: Charles Turner, Chairman; George W. Kent, Secretary; 
James B. Patton, Section Editor. 


Engineering: B. A. Niemeier, Chairman; O. A. Singleton, Jr., Secre- 
tary; Robert M. Hubbard, Section Editor. 


Geology: John T. Hack, Chairman; James L. Calver, Vice-Chairman; 
Richard S. Mitchell, Secretary; Bruce W. Nelson, Section Editor. 


Medical Sciences: Robert H. Brownson, Chairman; Edwin W. Pullen, 
Secretary; W. Parker Anslow, Section Editor. 


Psychology: Merton E. Carver, Chairman; Penelope Lewis, Secretary; 
Richard H. Henneman, Executive Committeeman; John K. Bare, Section 
Editor. 


Science Teachers: Mae Jennings, Chairman; A. B. Niemeyer, Jr., 


Chairman-Elect; Virginia Ellett, Secretary; Caroline Gambrill, Section Edi- 
tor. 


Statistics: John C. Griswold, Chairman; Ira A. DeArmon, Jr., Vice- 
Chairman; R. J. Freund, Secretary; C. Y. Kramer, Section Editor. 


VIRGINIA ACADEMY OF SCIENCE COMMITTEES 
1958-1959 


Long Range Planning: George W. Jeffers, Chairman; Lynn D. Abbott, 
Jr. J. T. Baldwin, Lloyd C. Bird, William P. Boyer, Ralph A. Bradley, 
Robert T. Brumfield, James W. Cole, Jr., Allan T. Gwathmey, Edward 
§. Harlow, Franklin D. Kizer, Henry Leidheiser, Jr., Sidney S. Negus, 
S. §. Obenshain. 


Business Membership: Edward S. Harlow, Chairman; Lynn D. Abbott, 
Lloyd C. Bird, William P. Boyer, Edwin Cox, Andrew E. O'Keeffe, Ray- 
mond V. Long, Franklin D. Kizer. 


Trustees: Lloyd C. Bird, Chairman; Charles T. O’Neill, Rupert Han- 
mer, 


Research: Ralph A. Bradley, Chairman; R. W. Engel, Jackson J. Tay- 
lor, Henry Leidheiser, Jr., Roscoe D. Hughes. 
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Finance and Endowment: Guy W. Horsley, Chairman; Lloyd C. Bird, 
Edwin Cox, Allan T. Gwathmey, Edward S. Harlow, Boyd Harshbarger, 
Sidney S. Negus, Charles T. O’Neill, Robert F. Smart, R. Blackwell Smith, 
Jr. 


Junior Academy of Science: Thelma C. Heatwole, Chairman; Richard 
Canham, Edward R. Dyer, Jr., Virginia Ellett, Susie V. Floyd, E. Sher- 
man Grable; John F. Hahn, Beatrice Harrington, J. C. Holmes, Franklin 
D. Kizer, Reuben R. McDaniel, Sidney S. Negus, Richard H. Owen, IV, 
H. Felix Sanders, W. W. Scott. 


To Assist the State Board of Education in Improving the Teaching of 
Science and Relieving the Shortage of Scientists and Engineers: James 
W. Cole, Jr., Chairman; Ralph A. Bradley, Edwin Cox, R. W. Engel, 
I. G. Foster, William G. Guy, Edward S. Harlow, Fred R. Millhiser, Sid- 
ney S. Negus, William T. Sanger, Robert F. Smart. 


Virginia Flora: A. B. Massey, Chairman; Lena Artz, Walter S. Flory, 
Jr., Ruskin Freer, Ivey F. Lewis, Paul M. Patterson. 


Scholarship: Sidney S. Negus, Chairman; Jesse W. Beams, Lloyd C. 
Bird, Edwin Cox, H. R. Hanmer, Boyd Harshbarger, Ivey F. Lewis, Wil- 
liam T. Sanger, John W. Whittemore. 


Awards: Sidney S. Negus, Chairman; Boyd Harshbarger, Paul M. Pat- 
terson. 


Science Talent Search: J.C. Holmes, Chairman; Harold H. Garretson, 


Thelma C. Heatwole, Edwin S. Higgins, Franklin D. Kizer, Alfred L. 
Wingo. 


Membership: Robert A. Clayton, Chairman; J. Frances Allen, G. Pres- 
ton Burns, Thomas H. Christie, Imogene B. Claiborne, Dorothy Douglas 
Doughtrey, Kenneth R. Lawless, Henry Liedheiser, Jr. 


Nominating: Walter S. Flory, Jr., Chairman; Edward S. Harlow, Wil- 
liam G. Guy. 


Resolutions: Nolan E. Rice, Chairman; Everett H. Ingersoll, George 
W. Jeffers. 


Place of Meeting: Ernst G. Huf, Chairman; Herbert W. K. Fitzroy, 
Robert F. Smart. 


Resource-Use Education: Alfred L. Wingo, Chairman; A. H. Ander- 
son, Robert S. Bailey, Samuella Crim, H. S. Mosby, George P. P. Mullin, 
E. W. Mundie, Charles E. Packard, E. E. Rodger, D. S. Wallace 


History of Science in Virginia: I. G. Foster, Chairman; Edwin Cox, 
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William G. Guy, Ivey F. Lewis, Sidney S. Negus, Joseph K. Roberts. 
Academy Section Members: Carl W. Allen, Isabel Boggs, Mary Leigh 
Beach, William M. Reams, Charles C. Clayton, Charles Turner, R. M. 
Hubbard, Joseph K. Roberts, Ebbe Hoff, Frank A. Geldard, Samuella 
Crim, Boyd Harshbarger. 
LOCAL COMMITTEE ON ARRANGEMENTS 


General Chairman: Dr. S. P. Maroney, Jr., Department of Biology, 
University of Virginia, Charlottesville, Virginia. 


Housing: Dr. Jacques Rappaport, Chairman, 

Junior Academy: Dr. Edward Victor, Chairman. 

Registration: Dr. Richard McKinsey, Chairman. 

Public Information: Dr. Kenneth Lloyd, Chairman. 

Commercial Exhibits: Dr. Bartholomeus Van’t Riet., Chairman. 
Meeting Rooms and Equipment: Dr. Starling Reid, Chairman. 


Entertainment for Ladies: To be arranged. 
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MINUTES OF THE COUNCIL MEETING 
MAY 8, 1958 


Present: R. T. Brumfield, W. S. Flory, Jr., J. C. Forbes, I. G. Foster, 
T. E. Gilmer, W. C. Guy, E. S. Harlow, Mrs. B. G. Heatwole, W. M. 
Hinton, H. H. Hobbs, Paul M. Patterson, F. F. Smith, and W. B. Wart- 
man, Jr. 


President Guy invited Dr. Boyd Harshbarger and Dr. Sidney Negus 
to attend Council for their reports as indicated below. 


Dr. Negus reported that the Awards Committee had selected the Ameri- 
can Tobacco Company for the Academy’s Distinguished Service Award. 
After some discussion it was unanimously approved. 


O_p BusINEss 


With respect to Dr. Forbes’ plan to raise funds to make it possible 
for scientists in small colleges to do research during the summer, Dr. Guy 
appointed a Committee (Dr. Harshbarger, Chairman, Dr. Cole and Dr. 
Forbes), to investigate securing these funds. Dr. Harshbarger gave an 
encouraging report and stated that the first step is to approach various 
foundations in an exploratory manner before a concrete proposal for funds 
was formulated. This he plans to do in the near future. 


Mr. Smith was asked to report on the outcome of the experiment for 
auditing the Academy’s accounts where the accounts were audited last 
year by Academy members and this year by public accountants. The 
question was whether this procedure would save the Academy money. 
Mr. Smith reported that the saving amounted to $55 over the two year 
period. He felt that this was trivial in comparison to the various services 
rendered by the accountants. He recommended that this experiment be 
discontinued and that we revert to having the Treasury audited by public 
accountants every year. This was put in the form of a motion by Mr. 
Harlow and passed. 


Mr. Smith reported that the budget approved by the Finance Com- 
mittee showed a deficit of $99 over the expected income. He said the 
current expenditures were well within the budget and that some ac- 
counts always left a balance. Thus he thought that there would be no 
deficit at the end of the year. 


The agenda for the Thursday evening meeting came under discussion. 
Council thought that Dr. Forbes’ proposal to encourage research among 
—e teachers should be brought to the attention of the Academy at 

is time. 
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Dr. Brumfield gave a report on the financial condition of the Joumal 
and suggested a number of measures that might be taken in the interest 
of economy. He said that he was going to have a meeting of the Sec- 
tion Editors later in the afternoon, and Council made no proposals to 
reduce the deficit spending of the Journal in view of this meeting. 


Dr. Guy reported that Mr. Bird had sent him a copy of the By-Laws 
of the James River Basin Association, and that he would like the opinion 
of the Council as to whether or not the Academy should associate itself 
with it. Since Mr. Bird himself had made no recommendation, the sub- 
ject was tabled upon a motion by Mr. Harlow . 


Dr. Guy read a letter he had received from a member of the Academy 
suggesting that the Academy study, critically, science education in Vir- 
ginia. Various members of Council recounted several steps the Virginia 
Educational Association is making to improve science teaching and point- 
ed out various ways in which we were assisting with this undertaking, 
It was generally agreed that Council should not try to do more now, as 
our present influence might be jeopardized. 


President Guy recommended that the Jamestown number of the Jour- 
nal, which was on sale at the Jamestown Exposition at 75 cents, be 
reduced to 50 cents to put it in line with other booklets sold there, if 
an arrangement can be made to continue its sale during the coming year. 


— Paul M. Patterson, Secretary 


MINUTES OF THE ANNUAL ACADEMY CONFERENCE 
MAY 8, 1958 


President Guy presided and called on the Chairman of the Commit- 
tees of the Academy for their reports. 


These reports appear elsewhere in the proceedings. However, attention 
should be called to Dr. Robert Smart’s presentation of an invitation by 
Herbert W. K. Fitzroy, Administrator of the University Center in Virginia, 
Incorporated, to meet in Richmond under its sponsorship in 1960. The 
Academy accepted this invitation. 


Dr. Brumfield reported the economies recommended by the editors of 
the Virginia Journal of Science. This report is attached. A motion was 
unanimously passed that these economies be implemented. 


Dr. Forbes presented his plan to the Academy members which he had 
formulated to promote research in the state among science faculty person- 
nel during the summer, particularly those in the smaller colleges. 


Mr. Smith reported on the AAAS December Council meeting and said 
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that Dr. Byron Cooper was elected Chairman of the Section on Geology 
(Vice-President of AAAS). 


President Guy welcomed Dr. Raymond Taylor, Executive Director of 
AAAS, and Dr. Taylor expressed greetings from that Association. 
— Paul M. Patterson, Secretary 


MINUTES OF THE VIRGINIA ACADEMY OF SCIENCE ASSEMBLY 
MAY 9, 1958 


President Guy presiding, called on Dr. Harshbarger who welcomed the 
Academy for the host institutions. 


President Guy then introduced Dr. Raymond Taylor, Executive Direc- 
tor of AAAS, who presented greetings from that organization. 


Miss Zoe Black read the recommendation formulated by the Resolu- 
tions Committee, which are attached to these minutes. 


Dr. Guy presented the Academy’s Distinguished Service Award to the 
American Tobacco Company. It was accepted for the American Tobacco 
Company by Mr. Blanton Brunner. 


Dr. I. G. Foster, Chairman of the Nominating Committee, reported the 

following slate: 
OFFICERS: 

President Elect — William Hinton 

Secretary — Paul M. Patterson 

Treasurer — Foley F. Smith 

Assistant Secretary-Treasurer — William B. Wartman, Jr. 
Councit MEMBERS: 


Harry G. M. Jopson Ralph A. Bradley 
These were elected unanimously. 


Mrs. Thelma Heatwole announced the recipients of the Teacher Schol- 
arships as follows: 


1. The University of Virginia Scholarship — Mrs. Agnes Tanner, of 
Victoria, with Paul Caldwell, of Woodrow Wilson Junior High School, of 
Roanoke, as alternate. 


2. The College of William and Mary Scholarship — A. B. Niemeyer, of 
Cradock, and as alternate Mrs. Gertrude Thaxton, of Bedford. 


Dr. Robert Brumfield, Chairman of the Research Committee, announced 
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the following paper was awarded the J. Shelton Horsley Research Prize: 
“An Electron Microscope Study of the Oxidation of Copper Single Crys- 
tals in Aqueous Salt Solutions,” by G. Tyler Miller, Jr., and Kenneth R. 
Lawless, Cobb Chemical Laboratory of the University of Virginia. Honor- 
able Mention was given to a paper entitled “Neutron Diffraction Ob- 
servation on the Palladium-Hydrogen and Palladium — Deuterium Sys- 
tems” by James E. Worsham, Jr., of the Department of Chemistry, Uni- 


versity of Richmond, M. K. Wilkinson, ORNL, and C. G. Shull, Massachu- 
setts Institute of Technology. 


Dr. J. T. Baldwin introduced the speaker of the evening, Dr. Laurence 
H. Snyder, Dean of the Graduate School of the University of Oklahoma 
and the incoming President of the University of Hawaii, who gave an 
outstanding Iecture on “Heredity in Human Health and Disease.” 


After this lecture, President Guy introduced President-Elect Forbes, 
who concluded the meeting with a few appropriate remarks. 


— Paul M. Patterson, Secretary 


MINUTES OF THE COUNCIL MEETING — MAY 10, 1958 


Present: Ralph A. Bradley, T. E. Gilmer, W. B. Wartman, Jr., E. S. 
Harlow, W. G. Guy, W. S. Flory, Jr., W. M. Hinton, R. T. Brumfield, 


Mrs. B. G. Heatwole, Foley F. Smith, Paul M. Patterson, and J. C. 
Forbes. 


President Forbes presiding, presented Dr. Niemeier of the Engineer- 
ing Section. He spoke of the George Washington Award the Engineer- 
ing Section had for Junior Academy members to encourage their inter- 
est in engineering. He hoped Council might make this award more gen- 
erally known to the Academy. His second point related to more active 


use of members of the Section in Academy affairs. Dr. Niemeier then 
retired from Council. 


It was pointed out that the Bacteriology Section also offered an award 
to the Junior Academy. After some discussion, Dr. Flory moved that 
these special sectional awards not only be made at the Junior Academy 
meeting but that they be announced to the Senior Academy at the Fri- 
day evening meeting. The motion carried. This would inform Academy 
members and be incorporated in the permanent record of the Academy. 
With respect to Dr. Niemeier’s second point, after considerable discussion, 
Mr. Harlow moved that, on a trial basis, each Section be asked to be 
represented ex officio on Council at each meeting during the next year. 
This motion was approved. Council felt this should be an exploratory 
move, and no constitutional change was to be recommended at this time. 
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Council suggested that the Section Chairman, or his designate, be the 
ex officio member. 


Dr. Forbes reported that an invitation for Council to meet at Long- 
wood had been received and inquired the wishes of Council. Dr. Hobbs 
indicated the availability of the University of Virginia as a meeting place. 
Mr. Foley Smith moved that the fall meeting of Council be held in Farm- 
ville and the spring meeting in Charlottesville. This was approved. 


Council's attention now concerned additional methods of reducing the 
Journal's deficit over and above those approved by the Academy Confer- 
ence on Thursday evening. It had been suggested at the former meet- 
ing by Dr. Harshbarger that the Academy pay for the program reprints 
furnished at meetings out of funds collected at the annual meeting. He 
further suggested that the Academy reimburse the Journal for the cost 
of the reprints of the Jamestown Exposition Number. 


Dr. Hobbs moved that the Academy reimburse the Journal for the pro- 
gram reprints for this meeting. This was approved. 


Dr. Flory moved that the cost of the reprints for the Jamestown issue 
of the Journal be reimbursed to the Journal and that such receipts from 
its sale accrue to the Academy. This was approved. 


Mr. Harlow moved that we go on record as giving the thanks of Coun- 
cil to the retiring members of Council for their services and a welcome 
to the new members of Council. 


— Paul M. Patterson, Secretary 
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TREASURER’S REPORT A 

GENERAL FUND 

STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS BAL 
FOR THE TWO YEAR PERIOD ENDED DECEMBER 31, 1957 REC 


RECEIPTS — YEAR 1956: R 
BALANCE ON DEPOSIT — JANUARY 1, 1956 ......................$ 5,137.87 
Revenue: 
Dues: 
Regular members ..................... $ 2,159.00 
Collegiate members ..................... 70.00 
Contributing members ............ 270.00 
Sustaining members ................... 290.00 
Business members ..................... 1,300.00 
Delinquent dues ........00.......0000.. 127.00 $ 4,216.00 
Gifts, grants and bequests: 
Virginia Junior Academy 


of Science ..... fe, OTE 850.00 d 
see ARE EE RE Sen 10.00 
Non-revenue: 
Advance payment of dues ............... 35.00 
Net collections from meeting, 
May, 1956: 
Fees for exhibit space .............. $ 550.00 
Registration fees ...................... 291.00 
Miscellaneous collections ............... 100.30 
$ 941.30 
Meeting expenses paid ............ 841.20 100.10 
Dividends on stock ....... eins 119.15 
Income from special trust fund .. 110.00 DI 
Total Receipts — Year 1O06.....................cus.scsccsseseesseeeee: 5,440.25 
$10,578.12 
DISBURSEMENTS — YEAR 1956: 
American Association for Advancement of 
scl enc asiecbaalenionennel .$ 209.04 
Junior Academy of Science ....00..........0.ccccccnmees 1,862.85 
Miscellaneous and general .....................c0ccc1m um 9053.34 
I GE INO isessiiicvaessasonrabivewestibinveihareispaih 106.20 
Printing - ee a 
Science Talent ‘Search | EE ern Rel re 667.85 
Stationery, supplies and stenographic service ...... 165.50 
The Virginia Journal of Science ............................. 2,018.27 
Dr. E. C. L. Miller Award . eee eres 50.00 


Major W. Catesby Jones Award .. eaoiabaese 10.00 
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Advance to Research Fund ..... tien 40.00 
Total Disbursements — ‘tae 1956 lectisissssssmseee 9,183.05 
| BALANCE ON DEPOSIT — DECEMBER 31, 1956 § 5,395.07 
j RECEIPTS — YEAR 1957: 
Revenue: 
7.87 Dues: 
Regular members ........................$ 2,375.00 
Collegiate members .................... 48.00 
Contributing members ............... 310.00 
Sustaining members ................... 320.00 
Business members .................... 1,000.00 


Delingeunt dues .......cee...ce0.scom 88.00 $ 4,141.00 
Gifts, grants and bequests: 
Virginia Junior Academy 


SUTIN 2 agiccccuccsnecedicicecoids 450.00 
eee ee ee oe 10.00 
Non-revenue: 
Advance payment of dues ............ 209.00 
Net collections from meeting, 
May, 1957: 
Fees for exhibit space ............... $ 400.00 
Registration fees .................... 280.10 
$ 680.10 
Meeting expenses paid .............. 522.54 157.56 
Dividends on stock ..........0..........0 91.65 
Income from special trust fund . 160.00 
Total Receipts — Year 1957 | diniSsodevshsvucisescts, ee. 
$10,614.28 
DISBURSEMENTS — YEAR 1957: 
40.25 American Association for Advancement of 
18.12 Science Meeting ...............................  Lumhegstene $ 215.75 
Junior Academy of Science ...................... eomerees 
Miscellaneous and general ..... Bias cabal Mea preci Sule 139.73 
I A I snc cslanesckinrensicscovsasinansebtduagimmne 229.69 
(| RES ee een ene aero 387.35 
Science talent search .. “3 Hes otay ee 477.89 
Stationery, supplies and ‘stenographic s service ...... 215.31 
The Virginia Journal of Science ...................:000000 2,085.54 
Dr. E. C. L. Miller Award . eT ne Te ee 50.00 
Major W. Catesby Jones Award . Die Ae 10.00 
Total leat _ See 1957 | a .. 5,437.82 


BALANCE ON DEPOSIT — DECEMBER 31, 1957 $ 5,176.46 
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TABULATION OF REGISTRATION 
Hotel Roanoke, May 9-12, 1958 





SECTION MEMBERS NON-MEMBERS TOTAL 
1. Agricultural Sciences 20 14 34 
2. Astronomy, Mathematics & Physics 39 27 66 
3. Bacteriology 1l 6 17 REC 
4. Biological Sciences 85 31 116 
5. Chemistry 59 23 82 
6. Education 3 9 12 
7. Engineering 8 10 18 
8. Geology 21 62 83 ata 
9. Medical Sciences 18 3 21 
10. Psychology 38 17 55 
11. Science Teachers 14 14 28 
12. Statistics 1l 12 23 
No Section Preference 17 90 107 STA 
IE scsisvcesevnsiatlicdeccl 344 318 662 
Junior Academy of Science Registration ..................sce..ccoescccssescsseseeeeeee 209 
Total Registration 1958 Meeting 20.00.0000... 871 


BIL, 


Aud 
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FINANCIAL STATEMENT 
VIRGINIA JOURNAL OF SCIENCE 
Operation Statement for the Fiscal eYar 
Virginia Journal of Science 
May 1, 1957 — April 30, 1958 
RECEIPTS: 
Academy Subsidy — Members ............................§ 2,075.25 
RTECS SEE ee Rae 168.50 
Subscriptions tees eee, 
Transferred from Savings ACCOUNE occ 1,000.00 
TS Se eee 
Total of All Receipts .............................$ 3,876.00 
EXPENDITURES: 
IE cL caiacicloea het peeleionn I autre eee $ 185.00 
RRS renee yee mor . 2,810.75 
Ao ns sib caseiticheacaeiDinieormmsineeomnmntinieamments 29.20 
ND. tiisestinesaassaalionntealepinoimnneniaiaaaiay.) | ane 
sah sacs veh Sonido baba inilaiseahisabacsinoaean 3 6.16 
ee Rea SU LO ee rere ae eee 29.74 
Total of All Expenditures ......0...................$ 3,193.52 


STATEMENT OF CASH ACCOUNT: 
Balance of Cash at Beginning of Year ..............$ 1,606.68 


TO I NE I cc rcntititencnssininsscteseannienss 3,876.00 
Total Cash on Hand During Year ...... 5,482.68 

Less Total Expenditures for Year ................ ee 3,193.52 
2,289.16 

Add Cash on Hand (Petty Cash Fund) ........... 2.21 
Cash per Checkbook — April 30, 1958... 2,291.37 

Add Balance in Savings Account ...................... 1,688.41 


Total Cash as of April 30, 1958 ...............$ 3,979.78 
BILLS OUTSTANDING: 
January 1958 Issue of Journal ...$ 1,974.29 


Reprints — Dr. Stow .................... 16.00 
Reprints — Program .................. ~- 165.00 
SEE ok SE ieee ene 104.44 


April 1958 Issue of Journal ......... 719.01 
Total Bills Outstanding ....$ 2,979.14 


Audited by Willard G. Leeper, May 6, 1958. 
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REPORT OF THE VIRGINIA JOURNAL, OF SCIENCE 


The expense of publishing the JOURNAL is now greater than its 
income due to increasing printing cost. Every effort must be made to 
continue publication since the JOURNAL is of value to the membership 
of the ACADEMY in many ways. A number of economies will be effect- 
ed during the forthcoming year in an attempt to narrow the gap between 
cost and income without affecting the usefulness of the JOURNAL. 
Council and the membership will be kept informed on the problem. 


— Robert T. Brumfield, Editor 


COMMITTEE REPORTS 


Lonc RANGE PLANNING 


On October 16, 1957, a subcommittee (Mr. J. C. Holmes, chairman) 
was appointed for the purpose of making a survey of granting agencies 
or other possible sources of funds which might support a study of the 
effectiveness of the Virginia State Science Talent Searches, a problem 
referred to the Long Range Planning Committee by Council in May, 
1957. Mr. Frank Kizer and Mrs. B. G. Heatwole are working with 
Mr. Holmes on this matter. 


Dr. Henry Leidheiser, Jr., represented the Long Range Planning Com- 
mittee and the Academy at a meeting held October 14 at the Virginia 
Institute for Scientific Research. Representatives of various engineering 
societies in the Richmond Area were present and the purpose was to 
explore the possibility of setting up a coordinating group of a number 
of engineering societies. Dr. Leidheiser reported on this meeting to Coun- 
cil on October 20, 1957, and recommended that the Academy continue 
to be represented in these exploratory meetings and that Academy repre- 
sentatives be appointed from the Engineering Section. Dr. Leidheiser 
continues to maintain contact with the Joint Coordinating Committee of 
Engineering Societies to learn what role the Academy might play in the 
proposed organization. 


The activities of the Jamestown Exposition Committee were transferred 
to the Long Range Planning Committee by Council on March 8, 1958. 
The committee will consider, among other things, disposition of remain- 
ing copies of the special Jamestown Issue of the Journal. Suggestions in 
this regard should be submitted to the chairman. 


The chairman wishes to take this opportunity to thank all members of 
the committee, and of the Academy, for their excellent cooperation dur- 
ing the past three years, and respectively calls attention of the incoming 
President to the desirability of appointing a new chairman at this time. 

— Lynn D. Abbott, Jr., Chairman 
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RESEARCH 


During the period May 1, 1957 to May 1, 1958, the following grants 
were made: 


Harry L. Holloway, Department of Biology, Roanoke College, 
for study of helminthes of wild animals ..........2...00...-...-8 140.75 


George W. Kent, L. V. Heisey, H. G. M. Hopson, C. E. Shull, 
R. N. Andes, Bridgewater College, for studies on the ef- 
fects of immediate reenforcement on the acquisition of a 
rate skill at the college level. ......... Snibubiveusserssonenoncen mn ipemase $ 150.00 


R. W. King, R. W. Engle, C. I. Rich, N. O. Price, W. W. 
Scott, W. E. C. Moore, P. C. Holt, E. C. Turner, Depart- 
ment of Biology, The Virginia Polytechnic Institute, for 
collecting and study of soils, plants, and insects from Haiti. $ 200.00 


William W. Scott, Department of Biology, The Virginia Poly- 
technic Institute, for research on the phycomycetes of 


caves. ae w .. 200.00 
Jesse C. Thompson, Department of Biology, Hollins College, 
for a morphological study especially of the buccal cilia- 
ture of the holotrichous protozoan suborders Trichostoma- 

tidae and Hymenostomatidae. ......22........6cccecceeeceeeeesmeeeeeee 419,50 

| Fe 

J. Sheldon Horsley Research Award .....0..........c00cccscsmensesssese- 150.00 

Total Expenditures ....................... ee $1,270.25 

Total receipts 1957-1958 2.0... ceeeees-+-- $1,710.75 

LALO LT TS $ 440.50 


— R. T. Brumfield, Chairman 


ScrENCE TALENT SEARCH 


The thirteenth Virginia Science Talent Search was conducted in coop- 
eration with the National Science Talent Search.Of the one hundred and 


fifty-four high school students who entered, three received National 
Honorable Mention. 


Our own reading committee considered all of the Virginia entries and 
selected the top forty-five as finalists to come before interviewing com- 
mitiees at the Roanoke meeting of the Academy. The list of fifteen 
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Winners and those receiving Honorable Mention will be attached to this 
report. All cooperating colleges and universities have received a list of 
the finalists. At the conclusion of this meeting they will be sent the list 
of Winners and Honorable Mentions. 


The directors are grateful for the assistance of the following who served 
on the reading committee: 


Jack D. Burke, Mary E. Kapp, E. Clifford Nelson, Billy W. Sloope, 
J. Doyle Smith, and William E. Trout, Jr. 


Thanks are also due to the judges who helped with interviewing the 
finalists: J. T. Baldwin, Jr., Roger Buck, Jane Bell Gladding, Mary E. 
Kapp, B. W. Mahoney, David O. Robash, Burke M. Smith, and Robert 
W. Truitt. 


— W. Schuyler Miller and J. C. Holmes, Co-Directors 


VIRGINIA JUNIOR ACADEMY OF SCIENCE 


Junior Officers: Ashton Rudd, Jr., President; Richard Owen, IV, Pres- 
ident-Elect; Elizabeth Cunningham, Secretary-Treasurer. 


Committee Members: Mrs. Thelma C. Heatwole, Chairman; E. R. 
Dyer, John F. Hahn, Richard Canham, Susie V. Floyd, E. Sherman Gra- 
ble, Beatrice Harrington, J. C. Holmes, Franklin Kizer, Reuben McDaniel, 
Sidney S. Negus, H. Felix Sanders, and D. L. Kinnear. 


Committee Meetings: 


Four planning meetings of the Virginia Junior Academy of Science 
Committee have been held since the last annual meeting. 


Activities of VJAS: 


The issues of the JUNIOR SCIENCE BULLETIN have been published 
and each issue was mailed to approximately 1600 secondary school 
teachers. Publication of the BULLETIN was made possible by a $300 
contribution from the American Tobacco Research Laboratory. The BUL- 
LETIN was printed in the Newport News High School Print Shop under 
the editorship of Miss Susie V. Floyd, and the direction of Mr. M. L. 


Thompson.- The three issues were planned by the Junior Academy offi- 
cers. 


Membership cards (approximately 8,000), and charters were issued to 
all clubs and individuals who applied for affiliation. Seventy-eight clubs 
have been affiliated. 
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Information on activities was mailed three times during the year to 
500 public and private secondary schools. 


Six students received financial assistance on the purchase of equipment 
to use in conducting their research projects. The funds were contributed 
by Philip Morris, Inc. as a part of its $750 grant to the Junior Academy. 


Five JUNIOR SCIENCE DAYS were held in cooperation with five 
colleges within the state. 











Students Schools 
Present Represented Projects 
St. Paul’s College ...................... 500 42 48 
University of Richmond .......... 485 27 39 
University of Virginia .............. 175 19 65 
William and Mary . sian 8 44 
Virginia Polytechnic Institute . 250 21 120 
2 ere 1,502 117 217 





The Annual Meeting VJAS was held at the Hotel Roanoke on May 8 
and 9. One hundred and twenty-three exhibits which illustrated research 
projects were qualified at the JUNIOR SCIENCE DAYS for exhibit at 
the annual meeting. 


The guest speaker at the Awards Hour was Andrew E. O'Keeffe, Man- 
ager of Tobacco Research, Philip Morris, Inc. Subject: SCIENCE AS 
A BIOLOGICAL PROCESS. Dr. Laurence H. Snyder, past president, 
AAAS, and Dean of the Graduate School, University of Oklahoma, spoke 
briefly to the assembly. 


The following awards were announced at the Awards Assembly: 


Major W. Catesby Jones — To high school student whose exhibit showed 
the most outstanding research ability - Mary Lou Myers, Eagle Rock 
H. S. 


E. C. L. Miller — To an outstanding science club of the state — Wash- 
ington and Lee H. S. Se. Club, Arlington H. S. 


E. C. L. Miller — To an outstanding science club of the state — Thomas 
Jefferson, Richmond. 


Membership American Association for the Advancement of Science — 
Ashton Rudd, Andrew Lane H. S. and James Biglow, Thomas Jef- 
ferson H. S. 
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Membership in Virginia Academy of Science — Elizabeth Cunningham, 
York H. S. and Ben Harrison, Newport News H. S. 

TEACHER SPONSOR SCHOLARSHIPS (Summer) 


University of Virginia — Alternate — Mrs. Agnes Tanner, Victoria H. § 
and Paul Caldwell, Woodrow Wilson H. S. 


William and Mary Scholarships — Alternate — A. B. Niemeyer, Cradock 
H. S. and Mrs. Gertrude Thaxton, Bedford H. S. 


Bacteriology Section Award in Microbiology — Billy Ridenour, Wm. Flem- 
ing H. S. 


Honorable Mention — Betsy Gilfoyle, York H. S. 


AWARD 


George Washington Engineering Award — Malcolm Alden Lillywhite, 
Washington and Lee H. S. 


WINNERS OF THE THIRTEENTH VIRGINIA SCIENCE TALENT SEARCH 
Franson, Paul Oscar, III — Washington-Lee H. S., Arlington 


Gilmer, Lawrence Earnest — Mount Vernon H. S., Alexandria (Home: Ft. 
Belvoir) 


Mintz, Michael Jerold — Washington-Lee H. S., Arlington 
Moulis, Edward Jean, Jr. — Falls Church H. S., Falls Church 


Myers, Mary Louise — Eagle Rock H. S., Eagle Rock (Home: Glen Wil- 


ton) 
Neville, Charles William — Fairfax H. S., Fairfax 
Riley, Michael Howard — Washington-Lee H. S., Arlington 
Rudd, Ashton C. III — Andrew Lewis H. S., Salem (Home: Roanoke) 
Snider, Arthur David — Thomas Jefferson H. S., Richmond 
Snider, James Randolph — Fairfax H. S., Fairfax 
Tarrant, Stephen Werth — John Marshall H. S., Richmond 
Taylor, Albien D. — Washington-Lee H. S., Arlington 
Terry, Robert Meredith — Halifax County H. S., South Boston 
Tetter, Lorena Elizabeth — Washington-Lee H. S., Arlington 
Vogel, Barbara Adele — Thomas Jefferson H. S., Richmond 
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Honorable Mention 


Biglow, James William — Thomas Jefferson H. S., Richmond 

Cocke, Charles Lewis, Jr. — Jefferson Senior H. S., Roanoke 

Cross, Allen Rawles — Andrew Lewis H. S., Salem 

Davis, Charles Young — Washington-Lee H. S., Arlington 

Diener, Betty Jane — Washington-Lee H. S., Arlington 

Donovan, Kerry Lane — Washington-Lee H. S., Arlington 

Doran, Stanley Wilson — McLean H. S., McLean (Home: Falls Church) 


Dudley, Ronald George — Mount Vernon H. S., Alexandria (Home: Ft. 
Belvoir) 


Eastwood, James Albert — Andrew Lewis H. S., Salem (Home: Roanoke) 

Gammon, Robert W. — Wakefield H. S., Arlington 

Garner, Francis Albert — Mount Vernon H. S., Alexandria (Home: Ft. 
Belvoir) 

Gildes, Robert W. Lee, Jr. — Lane H. S., Charlottesville (Home: Cobham) 

Graybeal, Frederick Quincy, Jr. — Marion H. S., Marion 

Huffman, Arthur Hurn — Blacksburg H. S., Blacksburg 

Keith, John Elmer — Washington-Lee H. S., Arlington 

Kelly, Leonard William, Jr. — Marion H. S., Marion 

Mcllwaine, William Travis — Virginia H. S., Bristol 

McCrory, Roy Allison — Granby H. S., Norfolk 

More, Thomas Kittrell — Falls Church H. S., Falls Church 

Neale, Michael — Washington-Lee H. S., Arlington 

Olson, John Whittemore — Washington-Lee H. S., Arlington 

Plunkett. Roy Wills, Jr. — Farmville H. S., Farmville 

Soper, Robert Arthur — Halifax County H. S., South Boston 

Starbird, Edward Alfred — Washington H. S., Arlington 

Steinecker, Ronald Alan — Washington-Lee H. S., Arlington 

Thomas-Peter William — Bedford H. S., Bedford 

Thurber, Bert Henry — Washington H. S., Arlington 

Winston, John Austin — Granby H. S., Norfolk 

Woolisy, Frank Edward — James Monroe H. S., Fredericksburg 


Yens, Robert Christian — Mt. Vernon H. S., Alexandria (Home: Ft. Bel- 
Voir ) 
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Club Exhibits 


First place: Thomas Jefferson High School. “Virginia”. Sponsored by 
Miss Virginia C. Ellett. 


Second place: Victoria Junior Science Association. “Blood Donor Reg- 
istry”. Sponsored by Mrs. Agnes V. Turner. 


Third place: Woodrow Wilson Junior High School Science Club. 
“Looking at General Science”. Sponsored by Paul Caldwell. 


Honorable mention: Maggie Walker High School. “A Study of the Theory 
of Probability”. Sponsored by Mrs. Beatrice Harrington. 


Biology Exhibits 


First place: Ben Harrison, Newport News High School. “Growth Me- 
chanics of the Gastropod Shell”. Sponsored by Mrs. Frances Nettles 
and Miss Susie V. Floyd. 


Second place: James Baird, William Fleming High School. “The Study 
of Anoxia as a Cause of Congenital Deformities”. Sponsored by 
Mrs. Ruth B. Painter. 


Third place: Mary L. Myers, Eagle Rock High School. “Endocrinology 
— Effect of the Hormones”. Sponsored by William W. Cash, Jr. 


Honorable mention: David Hambrick, William Fleming High School. 
“Skin Grafts on Albus musculus”. Sponsored by Mrs. Ruth B. Painter. 
James Meem, Albemarle High School. “Evolution in Ants’. 
Sponsored by Kenneth Lindsey. 
Robert E. Mosby, Jr., J. P. Burley High School. “Mammary 
Fibroadenoma of the Rat”. Sponsored by Harold T. Green. 
Billy Ridenour, William Fleming High School. “Induced Muta- 


tions of Escherischia coli by Metabolic Substitution”. Sponsored 
by Mrs. Ruth B. Painter. 


Physics Exhibits 


First place: Warren Bass, McLean High School. “Experiments in Nu- 
clear Physics with a Homemade Atom Smasher”. Sponsored by Gen- 
eral W. Rumbough. 


Second place: James W. Biglow, Thomas Jefferson High School. “Ef- 
fect of Heat and Light on Transistors”. Sponsored by Virginia C. 
Ellett. 
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Third place: Nelson Bonn, Jr., Pulaski High School. “My Experimental 
Recording Medium and Recorder”. Sponsored by J. S. Fowler. 


Honorable mention: Phillips Bradford, Fairfax High School. “Prob- 
ability”. Sponsored by R. A. Williams. 


Chemistry Exhibits 


First place: Adele Vogel, Thomas Jefferson High School. “Growth of 
Crystals”. Sponsored by Virginia C. Ellett. 


Second place: Barry Barnes, Fred Case and Penny Stone, York High 
School. “Calcium Carbonate and Chloride Concentration of York 
County Well Water”. Sponsored by Elizabeth Charlton. 


Third place: Patricia Lindsey, Booker T. Washington High School. 
“Study in Corrosion”. Sponsored by J. L. Perry. 


Honorable mention: Betsy Wetmore, Hampton High School. “Crystal 

Forms of Chemicals and Minerals”. Sponsored by D. M. Rose. 

Frances Garner, Mount Vernon High School. “Effects of Acid, 

Alkali and Solvents on Concrete Solvency”. Sponsored by O. R. 
Layman. 


Unclassified 


First place: Larry E. Gilmer, Mount Vernon High School. “A Device 
for the Induction of Fluorescence in Minerals through the Use of 
combined Ultraviolet and Infrared Radiations”. Sponsored by O. R. 
Layman. 


Second place: Albert Moss, Maggie Walker High School. “Graph of the 
Complex Roots of the Cubic Equation”. Sponsored by Mrs. Beatrice 
Harrington. 


Third place: Carl Rowles, Halifax County High School. “Celestial Pho- 
tography”. Sponsored by Jean Blackwell. 


Honorable mention: Fred Anderson and Jim Small, McLean High School. 
“Seismograph”, Sponsored by Mrs. Martha Walsh. John Hicks, 
Maggie Walker High School. “Testing a Statistical Hypothesis”. 
Sponsored by Beatrice Harrington. Dorn Schmidt, McLean High 


a “An Astronomical Telescope”. Sponsored by Mrs. Martha 
alsh. 
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Junior AcaDEMY OFFICERS FOR 1959 
President: Richard Owen, Thomas Jefferson H. S., Richmond 
President-Elect: Mike Nickelsburg, Washington-Lee H. S., Arlington 
Secretary: Nancy Stoller, Newport News H. S. 


VIRGINIA FLORA 


The annual report consists of the activities of individuals of the Com- 
mittee. [Illustrated lectures are given before groups and at summer 
camps. Dr. Patterson continues his studies of the Bryophytes. Prof. 
Freer has prepared a second paper on the flora of the northern Blue Ridge 
in Virginia. W. H. Lewis, formerly with Dr. Flory, has prepared a 
paper on the genus Rosa. Dr. Massey continues work on a State flora 
and developing a State herbarium. He is now developing a specific study 
of the grasses. Mr. A. L. Eiser, working with Dr. Massey, is develop- 
ing a study of the shrubs of the State. A large number of plants are 
received from over the State for identification. Bunis erucoides has 
been found in Prince Edward County, the first record in the U. S. since 
1877. Calepina irregularis is also a new record. 


The following publications relative to the State flora may be secured 
from Chairman on Virginia Flora, Box 95, Blacksburg, Virginia: Native 
Grapes; Willows of Virginia; Poisonous Plants; Legumes in Virginia; Farm 
Weeds; Virginia Ferns and Fern Allies; Orchids in Virginia; The Vegeta- 
tion and Floristics of Bull Run Mountain, Virginia; Evergreen Shrubs, 
Vines and Ground Cover Native in Virginia; Merriman’s Flora of Rich- 


mond and Vicinity. The latter is priced at $1.00. The other publica- 
tions are gratis. 


— A. B. Massey, Chairman 


RESOLUTIONS 


Be it resolved: 


1. That the members of the Academy are deeply indebted to the out- 
going president, Dr. William G. Guy, and to the other officers, 
both General and Sectional, for their devoted attention to the at- 
fairs of the Academy. 


bo 


That the members of the Academy extend their thanks and appre- 
ciation to all those who worked and planned for the success of 
this meeting, especially; 


The members of the Local Committee on Arrangements, under 
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the General Chairmanship of Dr. Boyd Harshbarger, for their 
effective planning. 

Mr. George L. Denison and Mr. Kenneth R. Hyde, Associate 
Managers of the Hotel Roanoke, for their kind and efficient 
cooperation. 

All the members of the staff of the Hotel Roanoke, for help- 
ing us enjoy our stay. 

The sponsoring hosts for this meeting: Hollins College, Roa- 
noke College, Virginia Polytechnic Institute, American Viscose 
Corporation, General Electric Company, Norfolk and Western 
Railway, and the Veterans Administration Hospital. 

St. Andrews School and the Times-World Corporation, for sup- 
plying meeting places for two sections. 

And Heironimus of Roanoke for presenting a Tea and Fashion 
Show for the visiting ladies. 

And furthermore that the Secretary be instructed to send a 
copy of this Resolution to those mentioned in it. 


That the members of the Academy note with sorrow the loss by 
death of these members; 

Dr. Marcellus Stow, a past President of the Academy, who was 
at the time of his passing away a member of the Resolutions 
Committee. Captain John Flexner, Dr. E. P. Johnson, Dr. John 
C. Layman, Dr. Sidney Trattner, and Dr. Paul Burch. And fur- 
thermore, that the Secretary be instructed to send a copy of this 
Resolution to the family of each deceased member. 


That a copy of these Resolutions be spread upon the minutes of 
this meeting. 


— Zoe Black and Nolan Rice, Co-Chairmen 


PLaAceE OF MEETING FoR 1960 


Colonel H. W. K. Fitzroy, administrator of the University Center in 
Virginia, wishes me to announce that the Center extends a cordial invita- 
tion to the Virginia Academy of Science to hold its 1960 meeting in 
Richmond, Virginia, during the month of May. 


— Ernst Huf, Chairman 


MEMBERSHIP 


A comparison of the membership rosters of the Virginia Academy of 
Science and the Virginia sections of the American Chemical Society show- 
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ed that 867 chemists and/or chemical engineers were not enjoying the 
benefits of the Academy. Accordingly, letters were sent to these non- 


members, and the response, we believe, would warrant the undertaking 
of similar future endeavors. 


New memberships: Members resigned or dropped: 


Regular 124 
Contributing 5 Regular 65 
Sustaining 0 Student 4 
Student 9 Business 1 
Business 1 mene 
———— Total 70 

Total 139 


The secretary reported that approximately 100 new memberships had 
been received through the first four months of 1958. Credit for many 


of the new memberships should go to the 1956-1957 membership com- 
mittee. 


— R. A. Clayton, Chairman 


SCHOLARSHIP 


Twenty-four students with aptitudes for scientific careers have been 
advised during the year by members of the Academy’s Scholarship Com- 


mittee. All concerned received college scholarships either directly or 
indirectly from aid given them. 


Senior members of the Academy and especially high school and college 
teachers are urged to act independently as individual members of this 
scholarship committee. Often just one person interested in a high school 
senior talented in scientific subjects can make it possible for him to secure 
a college education at a cost within his means. This is one of the best 


and most satisfying contributions that any individual member of the Acaé- 
emy can make. 


— Sidney S. Negus, Chairman 


EDUCATION 


The principal work of the Education Committee in 1957-58 was fol- 
lowing through on matters which were initiated previously. No formal 
meeting was held but individual members were called upon for consulta- 


tion by the State Department of Education and by other groups for talks 
and advice. 


Following the issuance of the Virginia Advisory Legislative Council's 
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report on Education of Scientists, Engineers, and Specialists Dr. Davis , a 
Paschall recommended to the State Board of Education the appointment 
of an advisory committee to the State Department of Education consist- 
ing of scientists, engineers and educators. The recommendation was ac- 
cepted and the Committee was appointed in February, 1958. Three mem- 
bers of the Academy’s Education Committee were named to this advisory 
committee, Messrs. James W. Cole, Jr., Edward S. Harlow, and your 
chairman. A program of broad scope has been outlined and will aid 
materially in advancing and improving science and mathematics educa- 
tion in Virginia. 

The Virginia State Chamber of Commerce has been active in educa- 
tion matters for a number of years through their Committee on Educa- 
tion. Your chairman was appointed to this committee for 1957-58 and 
served on the subcommittee designated to study demands of the future. 


— E. D. Crittenden, Chairman 


MINUTES OF THE SECTION MEETINGS 
AGRICULTURAL SCIENCES 


1. AvAMLABLE CALCIUM AND MAGNESIUM IN SOILS OF VARYING TEXTURE. 
W. W. Moschler; Virginia Agricultural Experiment Station 


Increases in soil pH and available calcium and magnesium were deter- 
mined at thirteen “on the farm” rate of liming experiments. The lighter, 
sandier soils contain approximately one half as much available calcium 
and magnesium as do the heavier, more clayey soils at the same pH level. 
Rumford loamy fine sand containing 773 pounds per acre of available 
calcium and magnesium when near neutrality and Davidson clay loam 
containing 3032 pounds when near neutrality represent the extremes for 
the soil types studied. The portion of the exchange capacity occupied 
by calcium and magnesium averaged approximately 60% at neutral- 
ity, for most soil types. Individual soil types ranged from 40 to 70%, 
the lighter soils generally being the highest and the heavier soils the low- 
est. 


2. Tue Errect or InrriAL WEIGHT AND AGE UPON THE MOLYBDENUM- 
InpucED Rat GRowTH. 


Lynn Brinkman and R. F. Miller; Virginia Agricultural Experiment Station 


Experiments with laboratory rats indicate that animals which are of 
greater weight or age at the beginning of molybdenum addition to the 
diet are less susceptible to the growth inhibiting effects of molybdenum 
than those animals lighter or younger. Attempts to further verify and 
prove this indication have not been successful as yet. The difficulty 
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may be due to differences in breeding and background of the rats or to 
differences in body stores of copper, an important compound in molyb- 
denum metabolism. Analyses of liver copper show very much variation 
in the rats purchased from different companies and there are also pro- 
nounced differences between rats from the same company. In order to 
study properly this trace mineral work in the future, it will be necessary 
to use rats with a more standardized background. 


3. Tue Errect or 12 EssenriaL NuTRIENTS SPRAYED ON Vincinia 56R 
PEANUTS AT FLOWERING STATE. 


D. L. Hallock; Virginia Agricultural Experiment Station 


The effect of nutrient foliar sprays on peanut peg and nut develop- 
ment was studied. Four weekly applications of solutions, each contain- 
ing a particular nutrient, were ane on widely spaced peanut plants 
during July 1957. Calcium, potassium, magnesium, manganese, zinc, and 
copper were applied as acetates, and phosphorus, boron and molybdenum 
as acids. Urea, lithium sulfate and ferric citrate were the other nutrient 
sources. The peanuts were harvested in the latter part of October. 


Although the treatments were replicated 10 times, no significant (0.05 
level) differences in yield or quality of peanuts were found among treat- 
ed and untreated plants. However, a summary of certain data which 


indicate the production potential of single plants grown under field con- 
ditions is noteworthy. 


Each plant produced an average of 1103 pegs from which 592 peanuts 
in various stages of development had formed by harvest time. Of these, 
slightly more than 400 peanuts, including 347 fancy-sized peanuts, were 
mature. The mean yield of mature peanuts per plant was 1.1 pounds. 
By the end of the growing season, the vines of each plant covered a 
circular area approximately five feet in diameter. 


These peanuts were grown on Woodstown loamy fine sand high in 
fertility. The results of this study indicate that, in general, peanuts may 
obtain adequate nutrition from fertile soils. 


4. Suirr in NrrroGeN METABOLISM DuRING THE LIFE OF A CELL. 


R. R. Schmidt, R. W. Krauss, and K. W. King; Virginia Agricultural 
Experiment Station 


Cultures of the alga Chlorella have been synchronized and examined 
for metabolic shifts during a complete life cycle. 


Measurements of dry weight, total cell nitrogen, protein nitrogen, and 
nitrate uptake throughout a synchronized life cycle confirmed the results 
of Prescott and others in that cell growth was found not to be autocataly- 
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tic. The increase in dry weight did not appear to be correlated with 
increases in total cell nitrogen or protein nitrogen. Phosphate uptake 
was greatest just prior to and during mitosis suggesting its conversion 
to polyphosphate which served as an energy and phosphate source for 
the synthesis of nucleoproteins. 


Observation of a nitrogen fraction which was extractable with distilled 
water immediately before and for a short time during mitosis suggested 
an accumulation of nucleoprotein precursor. It may, however, represent 
a change in cell permeability resulting from deletion of calcium ions from 
the cell membrane which increases permeability and allows loss of normal 
intracellular constituents. 


A volatile nitrogen compound was evolved from the culture during 
mitosis. Its chemical structure and significance are being investigated. 


Evolution of the volatile nitrogen compound during mitosis, pre- 
mitotic uptake of phosphate, and transitory appearance of water-extract- 
able nitrogen represent indications of marked metabolic fluctuations in 
the dynamics of cell development. 


5. Tue Errecrs or GONADOTROPINS AND PROGESTERONE ON THE VARI- 
ous REPRODUCTIVE PHENOMENA OF THE EWE. 


J. W. Gossett, C. S. Givens, Jr., and R. C. Carter; Virginia Agricultural 
Experiment Station 


Ovulation rates may reduce reproductive efficiency of sheep. This in- 
vestigation studied the use of gonadotropic hormones to increase ovum 
production and thereby produce higher lambing rates. 


Two groups of ewes, one aged one young, were divided into three 
sub-groups each and treated with 600, 800 and 1000 I.U. of P.M.S. 
during the progestrous period. The old ewes were further subdivided 
into five groups: one group was slaughtered 48 hours after breeding to 
determine ovulation and fertility rates. The remaining groups received 
0, 25, 50 and 75 milligrams of progesterone each week until 40 days 
after breeding. The twelve 48-hour ewes ovulated an average of 1.75, 
2.25, and 5 ova for the respective treatments. Fertility rates were com- 
parable for all ewes studied in this group. The 40-day ewes exhibited 
an average of 2.14, 2.89 and 2.38 corpora lutea and an average of 1.71, 
1.89, and 1.75 embryos for the respective treatments. Progesterone ther- 
apy appeared to increase embryonic mortality. 


The young ewes completed the gestation period and averaged 1.44, 
1.55 and 1.77 lambs. Considering stillbirths, these averages were chang- 
ed to 1.33, 1.55 and 1.55. 
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6. Te INFLUENCE or CaLciuM, PHospHoRous AND CopPER LEVEL Upon whi 
THE GROWTH OF THE Rat. : 


ac 

Russell F. Miller; Virginia Polytechnic Institute stai 

shi 

Weanling albino rats were fed for five or six weeks. The basal ration ba 

was a 12% casein basal without a source of inorganic sulfate. The ? 

addition of 1.25% Cag (PO,4)>o, 1.25% CaCO, or 1.39% K, HPO, caused | 
a growth depression. Extra copper (9.6 ppm) will improve the growth 

of these animals. . 

0 

We have also noticed that liver copper concentration is depressed when ap 

extra Ca, PO, or Cas (PO,). is fed. We plan more work and plan to an 

start work with hogs in an effort to study this effect. od 

7. New Crop Pests THREATENING VIRGINIA. a 

C. R. Willey; Virginia Department of Agriculture in 

Virginia, with several hundred insect pests and plant diseases, certain- 9 

ly has her share of crop pests. Her 500 mile —— across the con- | 
tinent from the sea to the mountains; truck-line highways; long shore 
line and port; her range of climate and widely diversified agriculture 

make her vulnerable to infestation by many dangerous insects and dis- P 

eases which virtually surround her. : 

The White-fringed beetle, Imported fire ant, European chafer, and I 
Gypsy moth (insects), the Soybean cyst nematode and Golden Nematode 
(diseases) are microscopic eelworms; and the witchweed, a_ parasitic 

weed, are all dangerous pests brought into the United States from other 

countries which, should they get into Virginia, could cause incalculable : 


damage to our crops and forests and make it necessary to spend hundreds 
of thousands of dollars to combat them. 


It is the duty of the crop pest section of the Division of Plant Indus- 
try to try to keep these pests out of Virginia by quarantines, inspection 
and surveys. This function is a year around operation with emphasis 
on the summer season, using trained extra help, when the pests are most 
active and can be more easily detected. 


8. Tue Use or TETRAZOLIUM TO EVALUATE THE VIABILITY OF SEED 
PEANUTS. 


H. L. Smith and T. G. Copeland; Virginia Department of Agriculture 


There is a vital need for a quick-test to check germination. The use 
of 2-3-5 triphanyl tetrazolium chloride shows great promise of fulfilling 
this need. 


This test is made by soaking the seed in a solution of the chemical 
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which stains any tissue showing life. The embryo area of the seed stains 
a clear red color if healthy. Dead tissue does not stain. Bruised areas 
stain a dark red color until they deteriorate to the point of death, after 
which they do not stain. The location and degree of damage is a 
determining factor in the evaluation of the seed life. 


During the spring of 1958, workers of the Virginia Department of 
Agriculture, using a technique obtained from Dr. R. P. Moore, Professor 
of Crop Stands at the North Carolina Agricultural Experiment Station, 


applied this chemical test to approximately 200 samples of peanuts in 
an attempt to evaluate its usefulness. The samples tested by this meth- 
od compared favorably with the standard test. However, due to the 
questionable seed, this test is not considered competent for labeling pur- 
poses. Much experience is needed to develop a high level of perfection 
in determining seed viability by means of tetrazolium tests. 


9. REGULATING FERTILIZER-PESTICDE MIXTURES. 
Maurice B. Rowe, III; Virginia Department of Agriculture 


The sale and distribution of fertilizer-pesticide mixtures containing 
eight pounds of Aldrin or Heptachlor per ton for use on food crops, when 
properly registered, packaged and labeled, is permitted by the Virginia 
Department of Agriculture. 


The permission for registration in 1958 applies only to the formulations 
of fertilizer-Aldrin or Heptachlor mixtures recommended by the Virginia 
Agricultural Experiment Station for the control of the Southern Corn 
Root Worm attacking peaunts, or for the control of the Southern Corn 
Root Worm, Seed Corn Maggot and Wiseworms attacking corn, and only 
to those fertilizer grades recommended for peanuts and corn. 


The mixture is subject to registration, labeling provisions and inspec- 
tion and analysis under both the Virginia Fertilizer and Economic Poison 
Laws. Labeling procedure is simplified to permit a combination fertil- 
a label and inter-change of labels for different grades of fer- 

er. 


The demand for fertilizer-pesticide mixtures has increased due to eco- 
nomics in distribution and application convenience. Experimental work 
is being conducted to determine feasibility of additional mixtures for farm 
crops. 


The sale of specialty fertilizers containing pesticides for use on non- 
food crops is permitted, provided they comply with all regulation and 
label requirements. 
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10. Resources NEEDED IN VrRGINIA AGRICULTURE IN THE DeEcape 
AHEAD. 


Carl W. Allen; Virginia Agricultural Experiment Station 


This is a report of work to be done. To start, the procedure will be 
to determine or estimate the demand for agricultural products ten years 
from now, and then with specified techniques of production, determine 
the quantity of resources which will be needed to attain the output of 
products needed. 


Several models (structural equations) of the agricultural sector of Vir- 
ginia’s economy will be constructed relating total output and total input. 
The first of these will be simply that total output is a function of land, 
labor and capital now being used. Making use of this model, future 
output of agricultural products in Virginia will be projected under static 
assumptions (no change in technology, price conditions, quantities of re- 
sources, etc.). This projected output will be compared with the revised 
or modified demand estimates and will allow computation of the first 
approximations of resources needed. 


Later models will allow estimates of needed resources with new tech- 
nology and various rates of adoption. Still further refinements are ex- 
pected to give estimated resource needs with alternative levels of econo- 
mic activity, competition with other areas, competition with other indus- 
tries and substitution between products. 


11. Use or Inrra-Rep For ConpucTING REGULATORY CHEMICAL ANALY- 
SES OF PESTICIDE PRODUCTSs. 


Boyd L. Samuel; Virginia Department of Agriculture 


The use of infra-red in supplementing the classical chemical methods 
in the analysis of pesticides was described. Most of the chlorinated 
pesticides that commonly have been determined by the nonspecific chlo- 
rine methods can be identified by infra-red and often determined quan- 
titatively also. Related materials and breakdown products were found 


generally not to interfere if the proper absorbance bands were selected 
for reference. 


In many cases infra-red can be used to determine quantitatively mix- 
tures of chlorinated compounds which hitherto have been difficult to 
analyze. For example, DDT and Aldrin; DDT and Dieldrin; DDT and 
Methoxychlor, DDT and Captan; and other mixtures have been deter- 
mined successfully. Since the infra-red spectrum is unique for each com- 


pound, it is a quick and accurate means of identifying organic pesticide 
materials. 
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These advantages combine to make infra-red an extremely valuable tool 
in the analysis of pesticides products. This is especially true when it is 
used in conjunction with the usual chemical procedures. 


12. Errect or AMINO ACIDs IN THE RATION ON GROWTH PATTERN AND 
MuscLeE DEVELOPMENT IN THE PIc. 


C. C. Brooks and H. R. Thomas; Virginia Polytechnic Institute 


Weanling pigs were fed peanut oil meal, corn, alfalfa rations fortified 
with vitamins, minerals and antibiotic. In addition Lot 2 received .5% 
L-Lysine HCL in the ration, Lot 3 received .5% lysine + .3% methionine, 
Lot 4 received 2% blood meal and Lot 5 received 5% fish meal. A 
positive control received a ration of soybean oil meal, corn and alfalfa. 


Each supplements except lysine alone resulted in significantly faster 
gains. Lysine added alone resulted in rapid, early growth, but depressed 
growth as pigs grew older. Adding methionine overcame this depress- 
ing effect. Similar growth patterns resulted from natural sources of these 
amino acids, namely blood meal and fish meal. Pigs receiving no sup- 
plement to the basal ration gained very slowly in the early part of the 
test, but were gaining satisfactorily before reaching 200 number. 


13. CHeckinc Variety CLammMs oN Oats, BARLEY, AND SOYBEANS BY 
LABORATORY AND FIELD TESTS. 


J. W. Midyette, Jr., H. L. Smith, and T. G. Copeland; Virginia Depart- 
ment of Agriculture 


It is the duty of our Division to check the accuracy of varietal label- 
ing of seed offered for sale in the state, and to require that any mislabel- 
ing be corrected. Trueness to Variety field tests have been used for this 
purpose for several years. However, when discrepanices are found in the 
field, the seed represented usually has been sold. 


A laboratory test, based on detailed seed characteristics that have been 
correlated with field plantings, is being used for oats, barley, and soy- 
beans. Although it has limitations, mislabeling of varieties currently 
popular in Virginia can usually be detected by this test. Its main ad- 
vantage is that it gives varietal information before the seed is planted. 


The laboratory test this past season revealed the following percentage 
of inaccurate varietal claims: regulatory oat samples, 614%; service oat 
samples, 25%; regulatory barley samples, 114%; service barley samples, 
10%; regulatory soybean samples, none; service soybean samples, 1214%. 


Mislabeled Iots are required to be sold without a varietal claim. Serv- 
ice samples represent potential commercial lots. All laboratory determ- 
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inations have been verified by field tests. However, several discrepan- 
cies found in the field had not been detected in the laboratory. 


14. THe INFLUENCE oF AGE, SEX AND SEASON OF BIRTH OF CALF, AND 
AGE oF Cow oN PREWEANING GROWTH RATE AND TYPE SCORE OF 
Breer CALVES. 


T. J. Marlowe and J. A. Gaines; Virginia Agricultural Experiment Station 


Data for this study were taken from the performance records of 4,166 
calves tested on 66 farms of Virginia breeders over a four-year period, 
1953-1956, inclusive. All calves: were weighed and scored for type be- 
tween 90 and 300 days of age. 


Least squares estimates of influence enumerated in the title indicate 
that: (1) Age of calf had little influence on daily gains up to 240 days 
of age, but had a greater effect on type score. (2) Sex of calf had a 
marked effect on growth, but only a small effect on type score. (3) 
Season of birth was an important source of variation in both growth rate 
and type score. (4) Age of cow was the most important source of varia- 
tion studied. Both growth rate and type score increased with age of 
cow up to 6 years, remained fairly uniform from 6 to 10 years, and 
decline thereafter. (5) Variation in growth rate attributed to sex of calf, 
season of birth, and age of dam appeared to be of sufficient magnitude 
to justify the use of correction factors for these effects. 


The constants obtained were used to adjust performance records of 
1957 calves and found to be quite satisfactory. 


15. Use or Som Survey Maps AnD Sorts INFORMATION AS AN AD IN 
Tax ASSESSMENT IN FarrFAx County, VIRGINIA. 


C. S. Coleman; Virginia Agricultural Experiment Station 


The rapid change of Fairfax County from a predominantly agricultural 
county to an urban county has increased land values many times in 
every part of the County. 


Values have shifted from the ability of farm land to produce crops, to 
their suitability for home sites and business establishments. Satisfactory 
percolation tests are required on all building lots before a building permit 
can be obtained. The ability of a soil to take water and allow it to pass 
through its profile at a satisfactory rate can and has been measured for 
each soil in Fairfax County. A percolation rating has been assigned to 
each soil based on actual field tests. 


The assessor by using the soil type maps in conjunction with his tax 
maps can determine a percolation rating for every tract of land, thus 
enabling him to make a more realistic equitable land assessment. 
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In that part of the County that is still agricultural, the soils informa- 
tion based on the productive potential of the soils on each farm will 


be used as one of the factors in arriving at a fair and equitable assess- 
ment for each farm. 


This is the first time in Virginia that soils information has been used 
as an aid in tax assessment. 


16. Some Factor AFFECTING THE OpticaL DeENsITy oF ACETONE Ex- 
TRACTS OF FRESH FECEs. 


C. G. Noblitt and W. A. Hardison; Virginia Agricultural Experiment 
Station 


The effect of light on the optical density of acetone extracts of fresh 
feces was studied. It was observed that exposure of the extracts to light 
resulted in an immediate increase in the optical densitv, the increase 
being proportional to the light intensity. Extracts kept in the dark re- 
mained stable for about 5-6 hours after which a marked increase in opti- 
cal density was observed. Most of the increase was apparent within the 
first 50 hours following extraction. From this time to 200 hours after 
extraction, the rate of change in optical density was not appreciable. The 
maximum increase in optical density amounted to approximately 18%. 
Extracts exposed to 14,000 F.C.M. immediately after extraction and then 
kept in the dark showed no increase in optical density even after 200 
hours. These observations indicate that precaution should be taken to 
keep light at a minimum both during and after preparation of the ex- 
tracts and that readings of optical density be made within 5-6 hours of 
extraction. It is also indicated that the extracts may be stabilized by 
exposure to large quantities of light. 


17. Cost oF Pacxinc ApPLes IN BusHEL UNITs as AFFECTED BY DirF- 
FERENT TYPES OF EQUIPMENT AND SCALE OF OPERATION. 


Albert W. Graybill; Virginia Polytechnic Institute 


A study of a selected group of apple packing houses in Virginia reveal- 
ed wide variations in work methods, types of equipment and scale of 
operation in packing apples. 


Gravity conveyors were the most widely used equipment for receiving 
of apples in the smaller plants, but this study indicated the hand-clamp 
truck was the most economical and efficient method of performing this 
operation in plants having insufficient volume to warrant the use of indus- 
trial fork-lift trucks. 


Two basic types of equipment are used in Virginia for sizing apples: 
dimensional sizer and weight sizer. Dimensional chain sizers are cheaper, 
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have a greater capacity than weight sizers, but are not as desirable for 
some varieties of apples. 


More Northwestern boxes were packed per man hour from rotating tubs 
but more bushel baskets were packed from packing bins than any other 
equipment. Less time was required in lidding Northwestern boxes by 
hand and the nail dispenser than with the nail dispenser and box-lid 
clamp. 


Labor cost per bushel was essentially the same for plants packing 
10,000 bushels as for those packing 100,000 bushels. More important 
than size of operation on labor cost were types of equipment, work meth- 
ods, plant layout and supervision of crews. 


18. Errects or LIME ON THE MINERAL COMPOSITION OF SOYBEAN 
FOLIAGE. 


N. O. Price, W. W. Moschler and W. Kroontji; Virginia Agricultural 
Experiment Station 


Different levels of lime has litle effect on the major element (N, P, 
K, Ca and Mg) content of soybean foliage. However, the minor ele- 
ment (Cu, Co, Mo, Mn and Zn) content of the foliage show great dif- 
ferences due to various lime applications. The lower levels of lime bring 
about the greatest change in the minor element content of the foliage. 
Soil type is also an influencing factor effecting the mineral composition 
of plants. 


19. Hisrory AND PoTENTIAL Use oF GIBBERELLIC ACID. 
Virgil H. Young, Jr., Merck & Co., Inc. 


The effects of gibberellins on plant growth were first reported in Japan 
in 1898 as a disease of rice. About 1930, it was demonstrated that 
sterile culture filtrates of the fungus would produce the “tall growth” 
characteristic of the disease on rice plants. In 1954, fermentation tech- 
niques for producing the gibberellins were reported almost simultaneously 
by British and U.S. scientists. Research has already yielded several 
practical and economical agricultural uses for the gibberellins. Field 
applications are now being made on potatoes, grapes, cotton seed and 
celery. Several other promising uses are being currently tested on a 
large scale. 
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SECTION OF ASTRONOMY, MATHEMATICS, AND PHYSICS 


1. DrsicN AND EVALUATION OF A CADMIUM SHIELD OF THE VIRGINIA 
PoLYTECHNIC INSTITUTE EXPONENTIAL PILE? 


A. DeVolpi and A. Robeson; Virginia Polytechnic Institute 


A cadmium-aluminum shield is built around the V. P.I. exponential 
pile; (1) to establish boundaries opaque to an influx of thermal neutrons 
from outside the pile, (2) to secure the natural-uranium slugs from pil- 
ferage, (3) provide additional biological protection, (4) to restrict access 
to the neutron source, and (5) to protect the assembly from dust and 
dirt. The aluminum is required to provide structural strength. Access 
through doors on the four sides is afforded for experiments and loading; 
an opening on the top is provided for a control rod. After reviewing 
heterogeneous pile theory and shielding theory, the experimental techni- 
ques and results are recorded. Primarily by boron-trifluoride detection 
methods, the depression due to the shield of slow flux in the boundary 
regions is compared with an unshielded facility. 


2. A VerRsATILE FLEXIBLE Controt Rop ror Sus-CriricaL SysTeMs ’*. 
Jackson E. Kinzer and A. Robeson; Virginia Polytechnic Institute 


The problem of installing a control rod in the V.P.I. subcritical nu- 
clear reactor was complicated by the limiting two foot clearance between 
the top of the reactor and the ceiling in which to insert and operate 
an eight foot rod. The problem was overcome by cutting the rod in 6 
inch sections at an angle of 45° and installing an internal pivoting arm 
which allowed the sections to break 60° with respect to one another. 
This allowed the rod to be wrapped on a drum taking the shape of a 
hexagonal helix when withdrawn from the pile and yet have the effect 
of a solid straight rod when inserted in the pile. To eliminate [ateral 
movement of the rod in any direction when inserted, a threading cam 
was used which corrected for both the helix and hexagonal effect simulta- 
neously. Provision was made to change the neutron absorbing material 
by using a tubular sleeve cut in the same manner as the rod and sand- 


wiching the absorbing material between the rod and sleeve of each 
section. 


1Supported in part by the U. S. Atomic Energy Commission. 
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3. A GRAPHITE SIGMA PILE FOR THE MEASUREMENT OF MODERATOR 
PARAMETERS. 


Lee S. Anthony and A. Robeson; Virginia Polytechnic Institute 


The Virginia Polytechnic Institute Sigma Pile was constructed of AGOT 
grade graphite, and is a parallelepiped eight feet high, with a base of 
66” x 66”. There are foil channels in nineteen layers; the first two foil 
blocks in each channel are coupled together to facilitate removal. Source 
positions consist of one central position in level four, and four positions 
located symmetrically in layer three, at + a/3, where they may be used 
to minimize harmonics. A framework was placed around the pile, and 
is used to support positioning plates, which meet the ends of the foil 
channels on two sides of the pile. A plate consists of 4% x 4% inch 
vertically placed channel iron, adopted for easy yet dependable position- 
ing. Horizontal and vertical BF, traverses were obtained to prove the 
symmetry of the pile. The diffusion length and Fermi Age were run 
using conventional indium foil techniques. A value of 54.5 + 2 cm was 
obtained for the diffusion length, and 357 + 5 cm? for the Fermi Age. 
indicating that the pile has uniform, acceptable parameters. 


4. Tue ViBRATIONS OF A LOADED CANTILEVER. 
I. G. Foster; Virginia Military Institute 


A solution for the vibratory motions of a simple cantilever, loaded at 
the free end, is given for the simple case of free vibrations of an undamp 
ed bar. Modal frequencies and modal shape functions are derived as 
functions of the ratio of load mass to cantilever mass. The shape func- 
tions are non-orthogonal so that common methods of satisfying initial con- 
ditions fail. Since the amplitudes of higher modes are negligible, numeri- 
cal approximation is possible and the results are in excellent agreement 
with experiment. 


5. MEASUREMENTS OF COMPRESSIBILITIES OF SOLIDIFIED GASES AT VARI- 
ous Low TEMPERATURES.*® 


John W. Stewart and Ralph I. La Rock; University of Virginia 


The bulk of the work reported here has been with solid methane 
(CH,). This substance exhibits two rotational (second order) phase 
transitions below 32° K and 2,600 kg/cm? pressure, and one such trans- 
tion above this “triple point”. These transitions are observed as small 
discontinuities in compressibility. Measurements have been made to 20,- 
000 kg/cm? by the piston displacement technique at a number of tem- 
peratures between 4° K and 120° K. The phase transitions noted by 


*Supported by Office of Ordnance Research, U. S. Army. 
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Trapeznikova and Miljutin (Nature 144: 632. 1939) and by Stevenson 
(J. Chem. Phys. 27: 656. 1957) are substantiated only in part. The 
compressibility of CH, at atmospheric pressure is 4 x 10-° cm?/kg at 
9° K; 5 x 10° at 30° K; 6 x 10-° at 65° K; and 8 x 10-5 at 77° K. 


Solid CF, has been investigated in the range 65° K to 89° K. Its com- 
pressibility at atmospheric pressure and 84° K is about 5 x 10-> cm?/kg. 
This substance has a pronounced first order transition at atmospheric 
pressure and 76.3° K (Zeit. Physik. Chem. B41: 307. 1938). At 88.5° 
the transition pressure is found to be 1,210 + 75 kg/cm?. 


6. EXPERIMENTAL DETERMINATION OF THE DENSITIES OF SEVERAL SOLI- 
DIFIED GASES AT 77° K.°® 


Ralph I. La Rock and John W. Stewart; University of Virginia 


The densities of solid methane, ethane, ethylene, propane, propylene, 
and carbon tetrafluoride at 77° K have been measured at atmospheric 
pressure by direct condensation of the gas into a volumetric flask im- 
mersed in a liquid nitrogen bath. The accompanying pressure drop in 
a storage tank of known volume at room temperature was observed. The 
mass of gas in the tank before and after condensation was readily deter- 
mined in terms of the number of moles, n, from the equation 


PV 
sit RT| 1+B tT) | 





The second virial coefficient, B(T), was obtained from values given in 
the literature. The results listed below are based upon a minimum of 
eleven runs with each substance. 


Density Molar Volume 
Substance gm/cm* cm’ 
Methane 0.507 + 0.004 31.6 + 0.2 
Ethane 0.713 + 0.002 42.2 + 0.1 
Ethylene 0.732 + 0.002 38.3 + 0.1 
Propane 0.763 + 0.004 57.8 + 0.3 
Propylene 0.806 + 0.003 52.2 + 0.2 


Carbon Tetrafluoride 1.943 


+ 


0.007 45.3 


I+ 


0.2 


*Supported by the Office of Ordnance Research, U. S. Army. 
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7. Roxuinc Porycons. 9. 
Robert C. Yates; College of William and Mary 


This is a discussion of the geometric problem of rolling a regular poly- 
gon of N sides upon a line and upon the outside and the inside of dr 


another regular polygon. By using trigonometric formulas for the sum , FF 
of sines and the sum of squares of sines, arc lengths and areas were fo 
computed in elementary fashion as functions of N. By letting N increase = 
without bound, the areas and arc lengths of the ordinary cycloid, hypo- 
cycloid, and epicycloid were determined. The audience was provided of 
with sheets of colored drawings containing the essentials of the discus- . 
sion. 1¢ 
t 
8. THe Macnitrupes, CoLtors, AND MOTIONS OF STARS OF THE SPECTRAL 
Cuass R. 
Gordon L. Vandervort; University of Virginia | 
SC 
Visual magnitudes and colors of 98 stars of the spectral class R have | bi 
been observed with a photoelectric photometer and reduced to the sys- b 


tem of Johnson and Morgan (Ap. J. 117: 313. 1953.) The average 4 te 





probable error of one magnitude amounted to +0.™055 and that of e 
the color, +0.™039. The variation of the color with spectral class is In 
shown in the following table. A 
Subclass No. of stars Ave. Color p- e. Unit Wt. ; 
RO 19 PB +16 r 
R2 28 1.33 0.13 ] 
4 

R5 23 157 0.16 

R8& Fj 2.10 0.08 
a 
Var. 21 2.46 0.46 r 
Statistical parallaxes were derived by means of the parallactic motion t 
as well as by the use of the tau-components compared with the peculiar ‘ , 

components of the radical velocities. After correcting the apparent 

magnitudes for the interstellar absorption, the average absolute magni- . 
tudes were derived for the two groups of stars as shown in the second 
table. 
Group No. of Stars M 
RO and R2 43 + 0.44 + 0.29 t } 
: 


R5 and R8 42 — 1.10 + 0.49 
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9. A SearcH FoR Distant BLUE Stars iN HicH Ga.actic LATITUDES. 


Charles R. Cowley; University of Virginia 


A survey of McCormick 10 inch spectral plates has yielded one hun- 
dred-six blue stars in regions within 40 degrees of the north and south 
galactic poles. Colors, magnitudes, and proper motions were obtained 
for the 12 stars having negative color indices. Spectroscopic parallaxes 
indicate that these bluest stars are well above the plane of the galaxy, 
and are therefore probably Population II stars. Many of the A stars 
exhibit strengthened G bands, possibly indicating that these stars are also 
of Population II. 


10. Tue RicHMOND AREA SEMINAR FOR HiGH SCHOOL MATHEMATICS 
TEACHERS. 


E. Sherman Grable; University of Richmond 


During the past year a monthly seminar has been conducted for high 
school mathematics teachers in the Richmond area. The programs have 
been conducted by representative speakers from colleges and universities, 
business and industry. Interest proved to be high, with an average at- 
tendance of approximately fifty teachers. As a result of this interest and 
enthusiasm a five-week workshop will be held during the coming sum- 
mer. Financial support has been secured from business and industry. 
Attendance will be limited to forty teachers each of whom will receive 
a small stipend. The project has amply demonstrated that there is both 
interest in and support for efforts to strengthen the mathematics cur- 
riculum in our public schools. 


11. Lonc-ENpurING METEOR TRAINS AD FIREBALL ORpBITs. 


C. P. Olivier; University of Pennsylvania 


This paper presents data on meteor trains and fireballs in larger 
amount than, it is believed, has previously appeared. The factors which 
must be present for train development are discussed and it is shown that 
the development of a long enduring train is a comparatively rare pheno- 
menon. Mean heights for both trains and fireballs are given, along with 
the velocities of train drifts. Vector diagrams for drifts of night trains 
over America and Europe are redrawn, generally confirming those in Re- 
print 69. The monthly frequency of fireballs and their ratio to other 
meteors are derived. It is shown that while many have such orbital 
inclinations that origin in the asteroid zone was possible, others could 
not have originated there. Results, previously and currently obtained by 
the older naked-eye methods, are confirmed quite closely by the newer 
photographic and radio methods, despite the much greater absolute ac- 
curacy of the latter. 
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12. AN UNDERGRADUATE LABORATORY CouRsE IN NuCLEAR Puysics. 
F. R. Crownfield, Jr.; College of William and Mary 


Experiments for an undergraduate laboratory course in nuclear physics 
are briefly described. The experiments are designed to use standard, up- 
to-date nuclear physics apparatus to illustrate fundamental nuclear physics 
principles. The student thus gains a working knowledge of modern ap- 
paratus at the same time he does experiments in basic nuclear physics. 


13. Some Gamma Ray EXPERIMENTS FOR AN UNDERGRADUATE COURSE 
IN Nucxiear Puysics. 


E. T. Gerry and F. R. Crownfield, Jr.; College of William and Mary 


Gamma ray attenuation and Compton effect experiments using a scin- 
tillation spectrometer are described. Measurements of “narrow beam” ab- 
sorption coefficients are made by using energy selection instead of col- 
limation. By omitting the energy selection one finds considerably less 
attenuation and this demonstrates the concept of buildup factor, often 
neglected in introductory courses. The energy shift due to Compton 
scattering may be measured by determining the pulse-height spectrum of 
a monochromatic (Ca—Ba!®*) source and comparing it to the spectrum 
of radiation scattered by a lead ring through an angle which can be 
easily determined geometrically. 


14. Drsicn AND CONSTRUCTION OF A LONG LENS BETA SPECTROMETER. 
J. W. Little and J. F. Roach; College of William and Mary 


This instrument consists of a Iong solenoid and a plexigeas vacuum 
chamber. The electrons are detected by a scintillation phosphor, and the 
light pulses are transmitted to a photo multiplier tube outside the solenoid 
by a long light pipe. Electrons up to one MEV can be focused. 


15. THe QuanruM THEORETICAL CONCEPT OF MEASUREMENT. 
John L. McKnight; College of Willam and Mary 


The first section of the paper is devoted to the development of a set 
of criteria for an adequate interpretation of measurement in quantum 
mechanics. They are founded on traditional epistemology and metaphy- 
sics. An epistemological scheme similar to that of Northrop and Marge- 
nau is developed which will fulfill these criteria. On this base it is pro- 
posed that variables such as position, momentum and the like are not 
uniquely possessed by quantum mechanical systems. Between acts of 
measurement it would contradict quantum theorv to ascribe definite 
values to the classical observables of the system. The observables are 
latent in this strong sense and appear only during the measuring process. 
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The characteristic interdependent statistical predictions of the values of 
those pairs of variables whose operators do not commute result from the 
process nature of measurement. This interpretation is applied to several 
examples and used to explain the Bohr principle of complementarity. 


16. COMMENTS ON MAGNETIC THIN Fics. 
G. Wayne Clark; Virginia Institute for Scientific Research 


The results of some recent theories and experiments on magnetic thin 
films are briefly reviewed. For the experimental results emphasis has 
been placed on films prepared by evaporation of the metals in vacuum. 


17. Hysteresis Loop Tractor FOR MAGNETIC THIN Fi~Ms. 
Billy W. Sloope; University of Richmond 


A circuit which has been adapted from that given by Howling (Rev. 
Sci. Inst. 27: 952. 1956) and employing the Rubens (Rev. Sci. Inst. 16: 
243. 1945) cube coil is described. This apparatus is designed to dis- 
play the hysteresis loop of extremely thin magnetic films of NiFe. Several 
uses of the apparatus and loop patterns are mentioned. 


18. Macnetic Domains By Tue Kerr MAGNETO-opTIC EFFECT 
Calvin O. Tiller; Virginia Institute for Scientific Research 


The Kerr magneto-optic effect has been employed to observe or pho- 
tograph magnetic domains in thin vacuum-evaporated films of nickel-iron 
(approximately 80% nickel). A method of obtaining a magnetic hyste- 
resis loop from a photographic trace will be shown. 


19. CorrctvE Force vs. THICKNESS FoR THIN Fitms oF NICKEL-IRON. 


Calvin O. Tiller and G. Wayne Clark; Virginia Institute for Scientific 
Research 


An invesitgation of the behavior of the coercive force as the thickness 
is decreased for thin vacuum-evaporated films of nickel-iron (81% nickel) 
is reported. It is found that the inverse 4/3 power of thickness depend- 
ence as predicted by Neel is not fulfilled. 


20. Wuat SHoutp We Do Asout CENTRIFUGAL Force AND EARTH 
SATELLITES? 


Billy W. Sloope; University of Richmond 


The role and use of the term ‘centrifugal force’ in the explanation 
of earth satellites as opposed to the usual academic use is discussed. Also 
the role of the scientists in public science education is touched upon. 
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21. PHARMATOMITY-ATOMS FOR PEACE. 
Agnes K. Beall; Virginia Beach 


PHARMATOMITY — a name coined by the author — covers applica- 
tion in the field of PHARmacy of ATOMic research for better commun- 
ITY health. It was pointed out that human welfare has already been 
enhanced by the application of atomic energy developments and by-prod- 
ucts through pharmaceutical research in medicines and drugs now avail- 
able and in use. These products are the foundation of today’s highly 
successful medical therapy but are only the forerunners which reasonable 
expectancy indicates will be forthcoming from pharmaceutical laborato- 
ries. 


22. MILLIMICROSECOND PULSE AMPLIFIERS. 
W. T. Joyner; Hampden-Sydney College 

A survey of available vacuum tubes shows that the FEP-60 secondary 
emission pentode offers the best figure of merit for pulse amplification. 
A negative feedback circuit is necessary to insure stable performance. A 
univibrator circuit is described which has a sensitivity of two hundredths 
of one volt and an output slope of 10!° volts/sec. Recent solid state 
amplifiers are shown to be considerably better than available vacuum 
tubes, particularly at low signal levels. 


23. A RELAXED CONDITION ON THE EXISTENCE THEOREM FOR SIMULTA- 
NEous IMPLICIT FUNCTIONS. 
Reuben R. McDaniel; Virginia State College 


Given the system of n equations 
RAS ky sees By Su Fo «eee 9) @ Ole, 3.4458 
in m+n unknowns defined at a point 


° ° °o °o ° ° 
ot VE Tee Se Tee eee 


By the well known Existence Theorem for implicit functions one can find 
a value 


oO. 
ee eee 


provided (1) f; and its n partial derivatives fixy i«A1 2.055 8 


exist and are continuous in the neighborhood of P and (2) the Jacobian, 
J #0 at point P. In this paper we show that, if f;(i=1,2,..., n) are 
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homogenous functions in X1>X_,++-,X,, and if x, # 0 for some value 


k, the condition that J be different from zero may be replaced by the 


statement: — 
oe ee i f eee 
Ax) Fixs Ixy] l Ixy 41 ix, 
fox, fax. +°+ fax) '2 fox.) fOx 


eevee eeseerewmeeeeeeeeeeeeeeeeeve 


MX} —NX9 °° fax] fh 





hing > Ee 


Of. 
This may be verified by simply replacing 3 by its value found 
from a statement.of Euler’s Theorem for homogenous functions. 


24. A FurrTHER Stupy 
CoaTep SURFACES. 
H. Y. Loh; Virginia Polytechnic Institute 


on Newron’s INTERFERENCE PATTERN FROM 


Newton’s interference patterns produced by combination of simple 
geometrical surfaces such as circular cone, ellipsoid of revolution, etc., 
were discussed previously (V. J. S. 3:4). A further study has been made 
on patterns from cylindrical surface in combination with others. Their 
characteristics have been found and verified experimentally. Micro- 
graphs of the interference patterns from surfaces coated with highly re- 
flective film are shown. 


25. On THE MECHANICAL PROPERTIES OF WHISKERS OF HEXAGONAL 
METALS. 


P. B. Price, M. J. Skove, and N. Cabrera; University of Virginia 


The mechanical properties of zinc, cadmium, and copper single-crystal 
whiskers were studied with a micro-tensile device constructed for this 
purpose. It was found that these whiskers were quite strong and had 
sharp yield points. Second order effects in the stress-strain curves were 
noticed at high stresses. These second-order effects varied from crystal 
to crystal, indicating that the crystals were not perfect but rather had 
dislocations present. To study these dislocations creep experiments were 
done and the results indicate that Frank-Read sources are still active in 
whiskers with a cross-section of the order of 5 x 10° cm*. The high 
yield point stresses are presumably due to the small size of the crystal 
preventing pile-ups of dislocations from breaking through the oxide layer 
on the nearly perfect surface. 











384 THe Vincinia JouRNAL OF SCIENCE [ September 


26. Tue Errecr or Hic Strain anp Low TEMPERATURE ON THE 
Resistivity OF METAL WHISKERS. 


Herman H. Hobbs and E. P. Stillwell, Jr.; University of Virginia 


A thorough study has been made of the effect of elastic strain on the 
resistivity of copper whiskers. Preliminary results on whiskers of several 
other metals have also been obtained. The effect of plastic flow on the 
resistance has also been studied. The strain-resistivity curves in the 
elastic region are found to depart from linearity for all metals studied. 


The residual resistance of whiskers of several metals has been measur- 
ed. The residual resistance of reduction grown copper whiskers is found 
to be between ten and twenty percent of their resistance at zero degrees 
Centigrade. Cadmium and zinc whiskers grown by condensation of their 
metal vapor in inert gas have been shown to have residual resistances of ; 
about one percent of their resistances at zero degrees Centigrade. ( 


27. PHOTODISINTEGRATION OF LIGHT NUCLEI. 
P. Flournoy, R. Tickle, and W. Whitehead; University of Virginia 


A series of experiments has been started at the University of Virginia 
to investigate the photodisintegration of Tight nuclei. This paper is a 
report on preliminary data obtained for the neutron production cross sec- 
tions of Het and N!*. The 70 Mev Electron Synchrotron was used as 
a source of gamma-rays. Fast neutrons from photonuclear reactions in- 
duced in gaseous targets are thermalized in kerosene and detected by 
boron-trifluoride counters. The neutron pulses were amplified and fed 
into a coincidence circuit along with a 800y Sec gate. The gate was 
triggered 35, Sec after the beam pulse so that no pulses were recorded 
during the gamma-ray burst. Yield curves were obtained by recording 
neutron counts as a function of the maximum photon energy from thres- 
hold to 50 Mev. A thin-walled, parallel plate ionization chamber was 
used to monitor the gamma-ray flux. This monitor was calibrated rela- 
tive to the Cu®(y,n)Cu® cross section section as measured by Berman 
and Brown. Cross sections for He* and N!* were extracted from the 
yield curves using the Penfold-Leiss matrix.! Parameters of the “giant 
resonance” peaks are: 


eae sS, ae eee 














Ep ap ry% (, °° (E)dE 
Het 23.7 Mev 1.3 mb 8.0 Mev 011 Mev-Barns | 
N'4 22 Mev 9.7 mb 4.6 Mev .088 Mev-Barns | 


where Ep = energy of peak 


0 p= value of cross section at peak 
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r 14 = width of resonance at half maximum 


(, g20 (E)dE — integrated cross section to 50 Mev. 


28. Tne Av? (y,2P)Na** ReacTION 
L. B. Aull and W. D. Whitehead; University of Virginia 


An electron synchrotron was recently given to the University pf Vir- 
ginia by the General Electric Company. The maximum energy of the 
X-ray beam is variable from 10 to 70 million electron volts ,and a maxi- 
mum beam intensity of approximately 300 roentgens per minute is ob- 
tained at one meter from the tungsten target. 


The synchrotron has been used to investigate the Al** (y,2P) Na? 
reaction. The Na?’ activity induced in an aluminum sample and the 
Cu® activity induced in a copper sample after a short irradiation were 
measured with a scintillation counter at various beam energies between 
23 and 65 Mev. The cross section for the Al*?* (y,2P) reaction was 
then computed from the above data, the known Cu® (y,n) Cu® cross 
section, and the theoretical X-ray spectrum. Peak cross section is at 32 
Mev., the half width for the cross section curve is about 8 Mev, and 
the integrated cross section is 2.7 mb — mev. 


BusINEss MEETING 


The Astronomy, Mathematics, Physics Section business meeting was 
held at 11:40 AM, Friday, May 9, 1958 in the Cavalier Room, Hotel 
Roanoke. The following officers were elected by unanimous vote of the 
members: Chairman, Jackson J. Taylor; Secretary, Robert C. Yates; Sec- 
tion Editor (1960), I. G. Foster. The Chairman appointed Miss Isabel 
Boggs representative to the VAS Committee on the History of Science in 
Virginia. 


Jackson J. Taylor. Secretary 
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SECTION OF BACTERIOLOGY 


Business MEETING. 


1. Serum BACTERICIDIN LEVELS FOR Bacillus subtilis 1s HuMAN MaALic- 
NANCIES. 


H. C. Alexander and Eva Soto-Figueroa; Department of Microbiology, 
University of Virginia School of Medicine 


Previous studies have shown that pneumococcal pneumonia and myo- 
cardial infarction produce an increase in the serum levels of bactericidin. 
Data from further studies revealing that increase in concentration is also 
seen in patients with carcinoma of the lung and Hodgkins disease are 


presented in this report. Bactericidin levels are expressed in units per 
mI. of serum. 


Bactericidin titers found in 8 cases of primary epidermoid carcinoma 
in the lung ranged from 3 cases with levels of 2 to 4 units, within the 
normal range of healthy humans, to one case with 32 units. The diag- 
noses in all cases in this study were made on the basis of biopsy and 
histological characteristics. Only one case was resectable. The remain- 
ing patients showed evidence of extensive metastasis to mediastinal struc- 


tures and pleura. Only one case showed evidence of associated infec- 
tion. 


Four patients with anaplastic carcinoma of the lung had bactericidin 
levels of 64 units. Of these patients one was resectable and the others 
evidenced signs of metastasis to hilar and mediastinal structures, and to 
axillary nodes and adjacent tissues. No patients showed active infection. 


Five patients with Hodgkins disease showed titers of 16 to 64 units 
with no correlation between duration of disease and titers since histories 
ranged from 3 months to 15 years. All patients represented acute ex- 
acerbations of their disease with mediastinal involvement in all but one, 
while none demonstrated lung parenchymal disease or active infection. 
Patients with adenocarcinoma of the lung had 16 units. Patients with 
multiple myeloma, breast carcinoma, lymphatic leukemia, and pernicious 
anemia were within normal limits. 


In summary, bactericidin levels are increased in epidermoid and ana- 
plastic carcinoma of the lung and Hodgkins disease. In contrast, studies 
by Southam and Pillemer on properdin levels in patients with malignan- 
cies indicate depletion. Collectively these findings illustrate two distinct 
host responses involving antibacterial systems. 





19 


7) 


LIG- 


BY, 


din. 
also 


are 


oma 

the 
jiag- 
and 
ain- 
ruc- 
fec- 


“idin 
hers 
1 to 
tion. 
inits 
ories 

ex- 
one, 
tion. 
with 


‘ious 


ana- 
idies 
nan- 
tinct 





1958 | PROCEEDINGS 1957-1958 387 

2. Rarmw Detection oF Salmonella typhosa py FLUORESCENT ANTIBODY 

TECHNIQUE. ! 

Walter R. Dowdle, Charles T. Hall and P. Arne Hansen; Department 
of Microbiology, University of Maryland 


The importance of multiple labeling by fluorescent antibodies for the 
simultaneous demonstration of several antigens in one preparation has 
been emphasized. Immune typhoid globulin Iabeled with fluorescein and 
adsorbed with antigens 9 and 12, leaving Vi and d antibodies only, acts 
as a double label since the two fluorescent antibodies stain two different 
morphological structures. Hence this adsorbed serum makes it possible 
to differentiate Salmonella typhosa, which has both Vi and d, from all 
other Salmonellae. 


3. Srupres or HuMAN TissuE ANTIGENS. 


Gerald Goldstein and Quentin N. Myrvik; Department of Microbio- 
logy, University of Virginia School of Medicine 


4. A SEROLOGICAL AND PHYSIOLOGICAL StTuDY OF HETEROFERMENTATIVE 
LACTOBACILLI. 


Anne Zerschling and P. Arne Hansen; Department of Microbiology, 
University of Maryland 


The characterization of a group of common major antigens of the het- 
erofermentative lactobacilli would afford a valuable adjunct to the present 
physiological classification since the lines of demarcation among the spe- 
cies have proved to be somewhat vague. With respect to the agglutina- 
tion-agglutinin adsorption technique, however, the 49 strains analyzed 
exhibited a distinct tendency toward strain specificity, particularly among 
the strains classified physiologically as L. brevis, L. buchneri, and L. cello- 
biosus. Strains of L. fermenti of fowl origin also exhibited marked strain 
specificity, but six L. fermenti strains from a variety of other sources 
shared a common antigenic complex. It was possible to distinguish these 
strains from all others by either of two antisera appropriately adsorbed. 


5. Lysis of MopIFIED ERYTHROCYTES BY NORMAL SERUM. 
H. J. Welshimer and Nancy G. Winglewish; Department of Micro- 
biology, Medical College of Virginia 


Sheep erythrocytes have been treated with polysaccharide extracts of 
Listeria monocytogenes, Staphylococcus albus, Salmonella typhosa and 
Bacillus megaterium. Such treated erythrocytes will undergo lysis in the 





1This work was performed under contract with the U. S. Army Chemical Corps, 
Fort Detrick, Frederick, Md. 
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presence of normal guinea pig serum, human serum and rabbit serum. 
The C’3 component of complement combines with the polysaccharide. 
The lytic activity of the serum is related to the complement activity. Anti- 
bodies against the polysaccharides have not been detected in the normal 
serum and are not believed to be involved in this lytic phenomenon. 


6. Metuops or REVEALING INGEsTED BACTERIA IN Entamoeba histolytica. 


E. Clifford Nelson; Department of Microbiology, Medical College of 
Virginia 

The thickness and optical properties of the ectoplasmic layer of E. his- 
tolytica interferes with observation of ingested bacteria with the ordinary 
light microscope and even with the phase microscope. The present study 
was made to attempt to devise more adequate techniques for observing 
ingested bactria. A vital staining, crystal violet procedure has given good 
results in revealing bacteria in living amebae. A combined Wright-Giemsa 


staining procedure has given best results for killed and fixed permanent 
preparations. 


7. A MICROBIOLOGICAL StupDy OF ANTARCTIC Birps. 


John McNeill Sieburth; Animal Pathology Section, Virginia 
Polytechnic Institute 


Five studies conducted during earlier antarctic expeditions indicated 
that as many as fifty per cent of the antarctic birds were “bacteriologi- 
cally sterile”. This study was conducted aboard the icebreaker “General 
San Martin” during the 1957-58 Argentine Antarctic Expedition. Four 
of eighteen birds were free of aerobes and in the scope of the earlier 
workers would also be considered as “bacteriologically sterile”. 


However, 
these birds had an obligate-anaerobic microflora. 


Antibacterial assays, direct microscopic observations and bacterial 
counts on gastrointestinal material indicated marked antibacterial activity 
in the proventriculus contents of penguins eating Euphausian Shrimp. The 
antibiotic activity of the shrimp was located in its phytoplankton laden 
stomach. Sea water phytoplankton per se was active at concentrations 
as low as five parts per million dry weight. Similar studies indicated 
that the antibacterial activity of proventriculus contents from birds pre- 


dating on penguins was due to the marked antibacterial activity of blood 
serums. 


Penguins were free of a detectable tracheal microflora while the fly- 
ing birds had both a tracheitis and a tracheal flora of enterobacteria 


pathogenic for chickens. Serological tests indicated that Salmonellosis 
and Ornithosis occur in antarctic birds. 
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SECTION OF BIOLOGY 


1. ComMPpaTABILITy RELATIONSHIPS IN THE CONVOLVULACEAE. 
Robert J. Knight; Blandy Experimental Farm, University of Virginia 


Compatibilities have been studied of twenty-four species from six gen- 
era. Fifteen of the species were in the genus Ipomoea. Self-compatible 
taxa included the following 15 species. Calonyction aculeatum, C. muri- 
catum; Quamoclit coccinea, Q. lobata, Q. pennata; Ipomoea fistulosa, I. 
hederacea, I. lacunosa, I. lindheimeri, I. Nil, I. purpurea, I. setosa, I. 
trichocarpa, I. tricolor, I. triloba. There are nine species which were 
found to be self-incompatible. These were Ipomoea cairica, I. cathartica, 
I. pandurata, I. tyrianthina, I. sp. (collected at E. Papayo, Mexico); Jac- 
quemontia martii; Merremia tuberosa, Convolvulus arvensis, and Calyste- 
gia sepium. Data involve the results from (1) interspecific crosses; (2) 
self- and cross-pollination studies; and (3) the reaction of pollen on stig- 
mas or in styles following self- or cross-pollinations. 


It is considered that there have been parallel trends within several 
genera toward loss of self-incompatibility reactions, and that development 
of the annual habit of growth is closely associated with a high degree of 
self-compatibility in the Convolvulaceae . 


2. Pretiminary Stupies oF CAVERNICOLOUS FUNGI. 


William W. Scott and Margaret M. Holland; Virginia Polytechnic Institute 


Although the fauna of caves has been intensively studied by many in- 
vestigators, little attention has been given to the plant life present in such 
habitats. The obvious reason for this discrepancy is the dependency of 
green plants upon light. However, it might be expected that the fungi 
would thrive in such an environment. Preliminary studies support the 
anticipated presence of an abundant population of soil and water inhabit- 
ing fungi within a number of caves in southwestern Virginia. 

The present investigation has been concerned primarily with troglophi- 
lic phycomycetous fungi. A large number of isolates representing about 


25 chytridiaceous, saprolegniaceous ,and pythiaceous species have been 
studied and _ identified. 


3. SaGa oF Vircinia’s WaTER Lity (AMERICAN Lotus). 
Agnes K. Beall; Virginia Beach 
While found in the eastern states from the Canadian border to Loui- 


siana, the yellow American Lotus exists in profusion today only in the 
Princess Anne County area of Virginia. This plant flourishes best in 
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fresh, still waters and is water hardy. Hurricanes and high tides in 
coastal areas, bringing salt water, can wipe out a colony because of salt 
action on roots and tubers. The potentialities and significance of current 
research on Nelumbo lutea were stressed and methods of cultivation for 
home gardens (previously considered impractical) were described. Care 
must be exercised to avoid tender plant tips being damaged or the whole 
plant dies. The chemical and biological characteristics, historical signif- 
icance and striking beauty of American Lotus are deserving of far greater 
attention than previously accorded this native heritage. 


4. A CoMPaRATIVE STUDY OF THE PHALLIC PAPILLA OF Four GENERA 
OF CRAYFISHES OF THE FAmity ASTACIDAE. 


Thomas L. Johnson; University of Virginia 


The distal portion of the sperm duct, lying in the phallic papilla of 
the coxal podomere of the fifth pereiopod of the cryafish, bears a cuticu- 
lar lining. The shape of this cuticular element suggests that it is instru- 
mental in molding the spermatophore so as to facilitate its passage along 
the groove of the first pleopod, the organ of sperm transfer in the cray- 
fishes of the northern hemisphere. A comparison of this cuticular struc- 
ture in the distal portion of the sperm ducts in representatives of four 
genera of the Family Astacidae is made with the intention of determining 
whether or not modifications of it are of phylogenetic significance. 


5. PRECOLONIAL GAME CONDITIONS IN VIRGINIA. 


John H. Reeves, Jr.; Virginia Cooperative Wildlife Reserve Unit, Vir- 
ginia Polytechnic Institute 


Studies were made regarding the conditions of forests and fields in 
Virginia before 1600. With knowledge of the habitat, combined with 
early reports concerning the abundance of game animals, the following 
inferences seem logical: (1) The forests of this period were composed 
of mature or over-mature hardwood trees. Pines were scattered, being 
found only on the immediate coast or in tracts near the mouths of large 
rivers. (2) While forests covered most of Virginia, there was consider- 
able open land. These clearings were both agricultural and non-agricul- 
tural in purpose, and as much as 1,200 square miles of open land existed 
in precolonial Virginia. In the untilled savannas grasses grew in abund- 
ance. (3) Mast producing trees and grasses of savannas served, respec- 
tively, game species as bear and turkey, and grazing forms as elk and 
bison. The large herds of deer were restricted to edges of forests since 
the preferred shrubby plant growth was largely lacking in forests. Farm 
game animals, rabbits and quail were present, but in limited numbers. 
(4) Much of the open land in Virginia was a direct result of indiscrimi- 
nate burning of the woods by the Indians. The thought has been ex- 





195 
pre 
he 


Vir 


6. 


Wl 
nc 
ql 


Oj 


in 


ol 


in 


nber 


s in 

salt 
‘rent 
1 for 
Care 
hole 
gnif- 


eater 


NERA 


la of 
iticu- 
istru- 
along 
cray- 
struc- 

four 
ining 


, Vir- 


ds in 
with 
owing 
posed 
being 
Targe 
isider- 
sricul- 
‘xisted 
bund- 
espec- 
k and 
> since 
Farm 
mbers. 
scrimi- 
on eX- 





1958 | PROCEEDINGS 1957-1958 391 


pressed that if this burning had been continued by the Indian, eventually, 
he would have destroyed or radically changed most of the forests of 
Virginia. 


6. Host SpeciFiciry AND Odostomia impressa, Say. 


J. Frances Allen; University of Maryland 


A review of the literature indicates that, in general, members of the 
Pyramidellidae are considered as being host specific and ectoparasitic gas- 
tropods. Personal observations have suggested that such is not the case. 
A study of several species of this family relative to their feeding habits 
has been intiated, and Odostomia impressa Say, because of its accessi- 
bility, was selected for the first concentrated observations. Although pre- 
viously reported as feeding on Crassostrea virginica, O. impressa not only 
utilizes that organism but in addition feeds readily on each of the follow- 
ing: Bittium varium; Crepidula convexa; Urosalpinx cinera; Triphora 
nigrocincta; a polychaete worm; another species of pyramidellid; and at the 
incurrent siphon of the tunicate, Molgula. Obviously this species is not 
host specific. As to whether or not it should be considered as an ecto- 
parasite is a matter of definition and interpretation of the term. 


7. GENERAL CONSIDERATIONS IN LABORATORY ANIMAL CARE. 


Berton F. Hill; Bureau of Laboratory Animal Resources, National 
Academy of Sciences 


This paper presents in a brief discussion the general considerations 
which must be taken into account in the breeding and maintenance of 
research animals. Several factors which hinder experimental results are 
noted. Problems in the design and construction of laboratory animal 
quarters are discussed. Proper equipment for animal colonies and the 
operational procedures used in such colonies are described. An attempt 
is made to list and outline briefly several systems of mating, including 
inbreeding and random mating. Certain rules for the storage and use 
of animal feed and bedding are given, with particular emphasis on the 
need for feed free of estrogenic contamination. The spread of infection 
in a laboratory animal colony and some general methods of control are 
discussed. Demonstration is made of the hazards encountered in the 
transportation of laboratory animals and the measures needed to minimize 
shipping stress. Finally, the attributes of an effective animal caretaker 
are noted. 


8. Savinrry AND OXxy-HEMOGLOBIN AFFINITY. 
Jack D. Burke; University of Richmond 


The Hall Spectro-Comparator was used to determine the per cent sat- 
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uration of human hemoglobin at different oxygen tensions in millimeters 
of mercury. The hemoglobin was made-up in Sorensen’s phosphate buf- 
fer at different molarities, and at pH 6.8. Oxygen dissociation curves 
were determined at each molarity using the Brown and Hill thermodyna- 
mial nomogram. The salinity range of eleven determinations was from 
M/1000 to M/1. When molarity was plotted vs. T14 saturation, it was 
demonstrated that valid oxygen dissociation curves can be determined 
for human hemoglobin solution buffered in salt concentrations ranging 


from M/75 to M/10. 


9. Tue Errect or ULTRA-VIOLET AND X-RADIATION ON THE GROWTH 
oF Phleum pratense Roots. 


Robert T. Brumfield; Longwood College 


The growth of timothy roots exposed to UV (8 ergs/mm?/sec) for 8 
minutes is immediately, but temporarily (3 hr. after irradiation) depress- 
ed. The growth of cells in the region of elongation is inhibited while 
the growth of cells near the tip is slightly stimulated for a short period 
after irradiation. Exposure to 1600 r of X-rays has no effect on elongat- 
ing cells but the growth of cells near the tip at the time of irradiation 
is depressed when they reach the region of elongation. Both types of 
irradiation differentially affect division and growth of the meristemtaic 


cells. Division is inhibited while growth continues resulting in abnor- 
mally long cells. 


10. CytToLocicaL Stupies 1N Setcreasea purpurea Boom anp S. brevifolia 
(Torr.) Rose . 
Smritimoy Bose; The Blandy Experimental Farm, University of Vir- 
ginia 
A 2n number of 12 is found in S. purpurea while our S. brevifolia 
plants showed a 2n number of 25. Three different types of chromosomes 
occur in karyotypes of both species. These are chromosomes with (1) 
median, and (2) submedian constrictions — both types without any satel- 
lites — and (3) submedianly constricted types which have a satellite 
on the shorter arm. The meiotic behavior of the 2n-12 species of S. 
purpurea is normal in all the stages of I and II division. In metaphase I 
there is a regular formation of 6 bivalents and in microspore division 6 


chromosomes are always observed. The cytological behavior shows it 
to be a diploid. 


The meiotic behaviour of 2n = 25 species of S. brevifolia is found to 
be irregular and univalents, bivalents, trivalents and quadrivalents are 
generally observed in metaphase of meiosis. Chromatin bridge formations 





are common at anaphase I and II and large numbers of micronuclei are | 


seen. In microspore division, cells with 11, 12, 13, 14 and 25 chromo- 
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somes are noticed of which 12 and 13 are in a majority. The evidence 
suggests it to be an aneuploid with a 4n + 1 constitution. Structural 
hybridity is also believed to be playing a part here. 


11. SELECTION OF THE LARGE MILKWEED Buc FoR RESISTANCE TO IN- 
SECTICIDES. 


James McDonald Grayson; Virginia Polytechnic Institute 


The large milkweed bug, Oncopeltus fasciatus (Dall.) has been sub- 
jected under laboratory conditions to selection for survival to sublethal 
dosages of DDT, toxaphene, and aldrin. No distinct resistance to aldrin 
or toxaphene had developed after 23 and 37 generations, respectively, 
but definite resistance to DDT had developed after 36 generations of 
selection. In addition, the number of eggs produced by DDT-selected 
females was significantly lower than that produced by normal females, 
but there was no significant difference between numbers of eggs pro- 
duced by normal and either toxaphene- or aldrin-selected females. 


12. INFLUENCE OF THE SEASON ON THE ANATOMY OF THE SKIN AND 
FOLLICLES OF WoOOLED SHEEP AND Datry Goats. 


Lubow A. Margolena; Agricultural Research Service, U.S. D. A. 


Studies were carried out on the histology of skin and hair follicles of 
the dorsum of two groups of animals from samples collected throughout 
the year. One group was kept on pasture, the other under a controlled 
dietary regime, but otherwise under identical conditions. The 14 ani- 
mals used included 2 Merino and 2 Hampshire sheep of either sex, 2 
female Toggenburg goats and 1 Merino lamb for each group. No varia- 
tions were observed because of pregnancy, lactation or sex differences, 
breed being of primary importance. 


Measurements and studies were made of the epidermis as the sole 
progenitor of hair follicles in prenatal stages and in case of skin wounds. 
Observations were also made of follicles in different stages and of melano- 
cytic distribution. 


Provided nutrition is adequate, season is of prime importance in folli- 
cular behavior in shedding animals like Toggenburg goats. 


The less differentiated and thinner the epidermis, the denser are the 
follicles and the higher the follicular and skin metabolism as indicated in 
Beltsville sheep having continuously growing wool. 


Melanocytic activity in goats is manifested during the initiation of new 
hair. Variation in the presence and location of pigment carrying cells, 
in different breeds, is discussed. 
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13. SHORT-TERM SURVIAL IN PEN-REARED QUAIL. 
Thomas H. Ripley and Russell A. Cookingham; Virginia Polytechnic 
Institute and Massachusetts Division of Fisheries and Game 


The characteristics of short-term survival and its relationship to harvest 
using pen-reared quail were investigated. Three methods of study were 
used; (1) release and direct counts taken before the open season using 
birds tagged with plastic markers, (2) analysis of open season band 
returns from birds stocked during three periods before shooting, and (3) 
an analysis of the distribution of open season returns from releases made 
immediately before shooting. 


Direct counts of surviving birds from a 261-bird release showed losses 
of 38, 58 and 66% in 5, 15 and 30 days, respectively. The total 
return of 184 birds from three stocking periods made at 3, 13 and 28 
days before shooting had a distributed contribution of 71, 17 and 12 
per cent, respectively. A total return of 101 quail stocked three days 
before shooting was distributed so that 65, 24 and 11% were taken 
during the first, second and third, and fourth and fifth weeks, respectively. 


A direct relationship between survival and harvest was clearly indicat- 
ed. The implications of the findings with respect to stocking programs 
were discussed. 


14. INFRASPECIFIC VARIATION IN THE WHITE PERCH, Roccus americanus 
(Gmelin). 


William S. Woolcott; University of Richmond 


The white perch is a euryhaline species which occurs in the bays and 
coastal rivers of Eastern North America from Nova Scotia to South Caro- 
lina. The present population study, an examination of the variation pat- 
tern of the species, was made to determine whether various populations 
differed and, if so, on what level. 


Counts of fin rays and scales and measurements of various body parts 
were made on over 1400 specimens. The data are presented in the form 
of frequency distribution tables. 

In americanus there appear to be two primary gene pools located north 
and south of the Delaware River. Evidence for this was found in anal 
ray and lateral-line scale counts which were higher in the north. With 
few exceptions proportional measurements (expressed as percentage of 
standard length) were greater in the south. The Delaware River popula- 
tion is intermediate in many characters and apparently draws from both 
northern and southern gene pools. Partially isolated populations within 
the two major gene pools have diverged on a low level. Some differ- 
ences are probably the result of selective adaptation while others may 
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be due to a phenotypic response to environmental influence. In lake 


populations the specimens were more elongate than were those from 
rivers. 


15. THe APPLICATION OF MARINE BIOLOGY AND OCEANOGRAPHY TO IM- 
PORTANT FIsHERY PROBLEMS. 


Howard H. Eckles; Chief, Branch of Marine Fisheries, U.S. Depart- 
ment of Interior 


The fishing industry is faced with many problems which causes econ- 
omic instability and hardship to its members. These range from depleted 
stocks and vagaries in fishing conditions to severe competition from im- 
ports. While application of marine biology and oceanography cannot 
solve all the fisherman’s problems, science can uncover new resources, 
stabilize the supply and increase fishing efficiency. Using combined stu- 
dies of marine biology, oceanography and fishing explorations, new stocks 
of yellowfin tuna have been found in the equatorial Pacific south and 
east of Hawaii. Relations between water temperatures and tuna catches 
show that better catches result when surface layer waters are warmer 
than average. Low salinity indicates better skipjack tuna catches in the 
Hawaiian fishery. 


Through studies of meristic characters, scales, incidence of parasites, 
and serology fishery scientists can usually separate red salmon of Asiatic 
and North American origin caught on the high seas. 


Long term investigations usually are necessary to obtain sufficient 
knowledge to determine effects of environment on abundance of marine 
fishes. The unusually warm season of 1957 in the Pacific, with sea tem- 
peratures 3° to 6° F. higher than average, had a marked effect on im- 
portant ocean fish populations. 


16. THe ExosKELETON OF A FRESHWATER CRAB AS A MICROHABITAT FOR 
SEVERAL INVERTEBRATES. 


Horton H. Hobbs, Jr. and Alejandro Villalobos; University of Virginia 
and University of Mexico 


In the Arroyo Tapalapan, Santiago Tuxtla, Veracruz, Mexico, a fresh- 
water crab, Pseudothelphusa lamellifrons Rathbun, was found to be infest- 
ed with four, supposedly epizootic, animals. One of these, a flatworm 
belonging to the suborder Temnocephala, represents the second report 
of a temnocephalid from Mexico, and, to our knowledge, the first definite 
locality and host record in the Country. The presence of an oligochaete 
of the family Branchiobdellidae and of an ostracod of the genus Entocy- 
there on this crab establishes a new host and a new locality record for 
both groups; representatives of neither of these groups has been reported 
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previously from hosts other than crayfishes. A copepod of the suborder 
Harpacticoida was also present in numbers such as to suggest that the 
association is not an accidental one. 


17. Native Ssruss or VirciniA. 
Arthur L. Eiser; Virginia Polytechnic Institute 


During the past two years work has been done on the taxonomy, 
ecology and economics of the native shrubs of Virginia. Some 386 spe- 
cies are known to occur in Virginia; 294 are native deciduous shrubs, 


42 are native evergreen shrubs and 50 are naturalized deciduous shrubs. 
These 386 species are distributed among 115 different genera. 


Reports have been assembled as to the uses in wildlife and ornamental 
fields. More than 120 of the 386 shrubs have been recognized as being 
of ornamental value. Through field observation and food habit studies 
more than 128 shrubs have been listed as being utilized by birds and 
mammals. A few shrubs are used for both food (fruit and browse) and 
cover thus one cannot subdivide these plants accurately. 


18. Grasses IN VIRGINIA. 
A. B. Massey; Virginia Polytechnic Institute 


The grass family is well represented in Virginia by 408 different kinds 
distributed among 85 genera; 65 of which are native. It is surprising to 
note that many of our grasses have been introduced from the old world, 
mostly Europe. The grasses are of basic importance in our economy. 
Several species are cyanogenic under certain conditions; hence, are 
poisonous. Many people are allergic to pollen of certain grasses. Grasses 
are freely utilized by many species of wildlife for food, cover, nesting 
and bedding. The writer is making a study of the grasses of the state 
and will identify specimens showing good leaf and seed head development. 


19. Srupirs on Evo.utionary DIvERGENCE OF THE FLORA OF SOUTH- 
EAST ASIA AND THE SOUTHEASTERN UNITED STATES. 


Mary Jo Parrish; Mary Washington College, and The Blandy Experi- 
mental Farm 


Genera having a disjunct distribution between Asia and America are 
compared as to the frequency of intrageneric polyploidy and aneuploidy 
among species of the two areas, in an attempt to measure the relative 
cytological stability of these relics of the Tertiary flora. 


Although several genera differ as to the presence of polyploid species 
in Asia and America, a tendency to share this characteristic is apparent. 
Asian species as a group show a greater variability of chromosome num- 
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ber, both in the frequency of polyploid series and in the presence of 
aneuploidy. Aneuploidy is uncommon in the group, being known to 
occur in approximately 12 per cent of these genera; polyploid species are 
known for less than one-third of the genera. The cytological stability 
of these genera may be ascribed to centripetal selection under constant 
environmental conditions. 


20. Bioop OxycGEeN Capacity IN FrRocs. 
F. B. Leftwich; University of Richmond 


The blood oxygen capacity of 145 frogs, including 50 Rana pipiens, 43 
Rana clamitans, and 52 Rana catesbeiana was determined by the Grant 
modification of the Roughton-Scholander microgasometric syringe method. 
Mean blood oxygen capacities of 10.3, 6.0, and 6.9 volumes % were 
found for R. pipens, R. clamitans, and R. catesbeiana, respectively. Sta- 
tistically, significant differences existed between the mean blood oxy- 
gen capacity values of each species. Blood oxygen capacity per gram of 
body weight decreased as body weight increased. Consequently, total 
blood oxygen capacity increased as body weight increased. 


21. A PretimInary SURVEY OF THE CILIATED PROTOZOA FROM TREE- 
BorNE MossEs AND LICHENS IN THE MOUNTAIN LAKE AREA. 


Jesse C. Thompson, Jr.; Hollins College 


22. CHROMOSOME SEQUENCE CHANGE AND AN INVERSION BRIDGE IN 
Rhoeo discolor. 


Raymond O. Flagg; The Blandy Experimental Farm, University of 
Virginia 
A different chromosome sequence was described in diakinesis and meta- 
phase I of Rhoeo discolor. Perhaps it originated through structural 
change in a plant with a chromosome sequence like that described 
by Sax. A gamete containing an opposite complex which had under- 
gone a segmental interchange between non-corresponding arms with 
non-homologous distal segments, viz. between arm C of chromosome cC 
and and arm b of chromosome bB. The segmental interchange may 
have been due to a reciprocal translocation or a crossover between homo- 
logous differential regions. Many similar rearrangements of chromosome 
sequence may occur in Rhoeo but be undetected or undetectable. 


Evidence was presented for a very small, nearly terminal inversion 
being located in arm d of either chromosome ed or dF. It appears that 
the distal pairing segments are sufficiently long for chiasmata to form in 
a region proximal to the inversion, i. e., that the distal pairing segments 
may be longer than they have been previously considered. 


(This study was'made from a slide kindly provided by Professor L. 
Husted. ) 
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MINUTES OF THE SECTION MEETINGS 
SECTION OF CHEMISTRY 


1. NeEutTrRON DirFRACTION OBSERVATIONS ON THE PALLADIUM-HyDROGEN 
AND PALLADIUM-DEUTERIUM SYSTEMS. 


J. E. Worsham, Jr., M. K. Wilkinson and C. G. Shull; University of 
Richmond, Oak Ridge National Laboratory, Massachusetts Institute 
of Technology 


Neutron diffraction investigations on powdered samples have deter- 
mined that both hydrogen and deuterium atoms in beta phase Pd-H and 
Pd-D are located in the octahedral positions of the palladium lattice. 


Results obtained on samples with low gas concentrations were inconclu- 
sive. 


2. AGGREGATION STUDIES OF SOYBEAN PROTEIN 
Carl J. Likes; Virginia Institute for Scientific Research 


Ultracentrifugal studies on soybean protein extracts have indicated that 
the degree of aggregation is influenced both by pH and inorganic salts. 
Experimentally, commercial soybean meal was extracted with 0.2 M 
NaCl, titrated to a given pH, mechanically dialyzed against 0.4 M NaCl 
of the same pH as that of the titrated solution and then examined in 
the ultracentrifuge. At the extraction pH (6.3) and in solutions of pH 
8 and 10, the ultracentrifugal pattern consists of three components hav- 
ing sedimentation constants of 1.5, 7.2 and 11 S (Svedberg units). At 
pH 11, the most rapidly sedimenting component disappears and at pH 
12, the pattern, when examined under conditions comparable to those 
of the previous experiments, shows only a single component of 2.7 S. 
On prolonged sedimentation, this peak splits indistinctly into two com- 
ponents of 3.1 and 1.3 S. When the pH 12 solution is back titrated 
to pH 12 and dialyzed, etc., the pattern tends to revert to that found 
initially for the pH 8 solution. 


Repetition of the procedure, but in the absence of salt (removed from 
the 0.2 M NaCl extract by dialysis), revealed only a single component 
of 1.57 S at pH 12. Direct addition of NaCl to a 0.4 M level increased 
the sedimentation constant to 2.3 S. When back titrated to pH 8 and 
dialyzed against pH 8 distilled water, the salt-free pH 12 solution ex- 
hibited no distinctive aggregation tendency, the sedimentation constant 
being 1.58 S. A 0.2 M saline extract of the meal, subsequently dialyzed 
against pH 8 distilled water, was found to contain three components of 
1.5, 6.0 and 10.0 S. 
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Results of a generally similar nature were obtained on a commercial 
soybean protein sample. 


3. THe Use or Low Vottace Mass SPECTROSCOPY IN QUALITATIVE 
ANALYSIS OF ORGANIC COMPOUNDS. 


Charles Varsel, Francis A. Morrell, Frank E. Resnick; Philip Morris, 
Inc., and W. Allan Powell; University of Richmond 


The application of mass spectroscopy to qualitative identifications of 
organic compounds is limited in some instances because of spectrum com- 
plexity, especially in the case of mixtures. 


The ionization processes, which occur when molecules are bombarded 
with electrons, are related to the energy of the bombarding electrons. 
Normally, a mass spectrum is produced by electrons of 50 to 70 electron- 
volt potentials. If the energy of these electrons is reduced to some low 
potential, only molecular ionization will occur. The usually complex mass 
spectrum is reduced to a single peak, which is that of the molecular ion. 
The lowest potential necessary for ionization of a molecule to occur is 
termed the ionization potential. 


A Consolidated Electrodynamics Corporation Mass Spectrometer was 
modified to permit variation of the ionizing voltage over a range of 0-20 
volts. This modification permitted the analysis of mixtures at low ioniz- 


ing voltages, because all organic compounds ionize in the range of 8 to 
14 volts. 


Low ionizing voltages simplify the mass spectra of mixtures by elimi- 
nating peaks caused by fragmentation of molecules. Consequently, quali- 
tative data can be more easily obtained from these spectra than from those 
produced by high ionizing voltage procedures. 


This low voltage technique was described and its application to the 
identification of unknowns in multicomponent mixtures, containing many 
compound types, was discussed. 


4. Tue Use or Inrra-ReED SPECTROPHOTOMETERY IN THE ANALYSIS OF 
PIPERAZINE SALTS. 


William R. Maynard, Jr.; Virginia Department of Agriculture 


Piperazine salts, the currently preferred drug therapy for oxyuriasis, 
has proven an interesting problem for analysis. The problem is compli- 
cated by the fact that, while the piperazine base and its salts are soluble 
in aqueous solution, they are insoluble in organic extractive solvents. A 
more accurate method of analysis, based upon the formation of the dia- 
cetyl derivative in 100% yields (+ 1.0%), was developed. This deriva- 
tive is easily extracted from an aqueous solution with chloroform. 
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The method consists of neutralizing the salt with excess sodium bicar- 
bonate, treating the free piperazine base with acetic anhydride in sodium 
bicarbonate solution and extracting the diacetyl piperazine. 


The method is very accurate, whether completed gravimetrically or by 
infra-red absorption procedures. The accuracy in both cases is within 
+ 1.0%. The infra-red procedure is preferred because of saving in time 
that is possible. 


A standard of diacetyl piperazine is prepared when using the infra-red 
method, and the absorbance of this standard is compared to the absorb- 
ance of the sample at 10.03 microns. The amount of diacetyl piperazine 
thus obtained is then converted to its original salt equivalent. 


5. A Rapmw SPECTROPHOTOMETRIC DETERMINATION OF TOTAL ALKALODS 
IN TOBACCO SMOKE. 


Charlotte M. Haynes and Sylvester W. Pleasants; Philip Morris, Inc. 


The total alkaloids in collected smoke can be separated quickly by 
steam distillation and can be identified by spectrophotometric examina- 
tion in the ultraviolet region. The smoke from cigarettes is collected 
under standard conditions. A suitable aliquot of this solution is made 
basic, steam distilled and the resulting enriched distillate is examined 
spectrophotometrically. The method can be very rapidly carried out by 
employing multiple and automatic steam distillation equipment and by 
using a continuous flow spectrophotometer cell within a recording spectro- 
photometer. The method has been shown to be precise and reproducible 
for the determination of total steam distillable nicotine-type alkaloids in 
tobacco smoke. 


6. SPECTROCHEMICAL DETERMINATION OF CERTAIN TRACE ELEMENTS IN 
HuMAN PLASMA AND Rep CELLS. 


Leonel M. Paixao and John H. Yoe; University of Virginia 


Improvements were made during the previous twelve months, in the 
procedure for the determination of the trace amounts of magnesium, chro- 
mium, nickel, copper and zinc in human plasma and red cells. The im- 
provements were discussed from the standpoint of contamination hazards, 
reproducibility of results and accuracy. 


7. SPECTROPHOTOMETRIC DETERMINATION OF CHROMIUM IN HUMAN 
PLASMA AND Rep CELLS. 


Dwight O. Miller; University of Virginia 
The spectrophotometric determination of chromium is based on a red- 


violet complex formed by the addition of diphenylearbazine to a dilute 
acid solution of dichromate ions. A method for the rapid oxidation of 
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chromic ions to dichromate was presented. Ferric ions, which interfere 
with the diphenylcarbazide — dichromate reaction, can be removed by 
precipitation from dilute hydrochloric acid solution with cupferron, fol- 
lowed by extraction of the precipitate with chloroform. 


8. Some DERIVATIVES OF DITHIOOXAMIDE AS REACTIONS FOR THE SIMUL- 
TANEOUS SPECTROPHOTOMETRIC DETERMINATION OF TRACES OF Co- 
BALT, NICKEL AND COPPER. 


William D. Jacobs; University of Virginia 


Absorbance versus wave length curves and pH studies of the complexes 
of cobalt, nickel and copper with eight derivatives of dithiooxamide (ru- 
beanic acid) have been made. One of these derivatives, N, N’-bis (3- 
dimethylaminopyropyl) dithiooxamide, was investigated in detail. Factors 
affecting the stability of the cobalt, nickel and copper complexes of this 
compound, such as pH, the use of a protective colloid, temperature and 
order of addition of reagents were studied. Mole ratios of the three 
metallo-organic complexes were determined. The adherence of the three 
color systems to Beer’s Law, the effect of foreign ions and the optimum 
conditions for the analytical use of the reagent were investigated and dis- 
cussed. 


9, SPECTROPHOTOMETRIC DETERMINATION OF ALUMINUM WITH QUINIZA- 
RIN-3,3-DISULFONIC AcmD NA-SALT. 


E. Guy Owens II and John H. Yoe; University of Virginia 


A method for the spectrophotometric determination of aluminum with 
quinizarin-2,3-disulfonic acid Na-salt has been developed. Aluminum 
forms a stable, violet complex with this reagent in methanol solution. 
The reaction is selective and has a practical sensitivity of one part of 
aluminum in fifty million parts of solution. The method has been suc- 
cessfully applied to the analysis of a limited number of bronze and steel 
samples in the range 0.02% to 6.0% aluminum. Preliminary separation 
of interfering ions was effected with the mercury cathode. 


10. SPECTROPHOTOMETRIC DETERMINATION OF URANIUM WITH 3-(2- 
ARSONOPHENYLAZO ) -4,5-DIHYDROXY-B,G-NAPHTHALENEDISULFONIC ACID 
(TRISODIUM SALT). 


H. Perry Holcomb and John H. Yoe; University of Virginia 


A method for the spectrophotometric determination of uranium has been 
developed using the trisodium salt of 3-(2-arsonophenylazo)-4,5-dihy- 
droxy-2,7-naphthalenedisulfonic acid. This reagent instantaneously forms 
a stable purplish-blue complex, which has a maximum absorbance at 590 
millimicrons. The mole ratio of reagent to uranyl ion is two to one. 
The color reaction conforms to Beer's Law and has a sensitivity of one 
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part in twenty million. Tolerances to diverse ions, effect of temperature 
and the separation of uranium from interfering ions by ether extraction 


of uranyl nitrate were investigated. Comparisons between this method 
and the dibenzoylmethane method were also made. 


11. REACTION oF ETHYLENE OXIDE WITH HIsTIDINE, METHIONINE AND 
Nicotinic Acip. 


H. G. Windmueller and C. J. Ackerman; Virginia Polytechnic Institute 


The deleterious effect of ethylene oxide fumigation on the nutritive 
value of animal diets prompted a study of the reactions of the fumigant 
with various nutrients in aqueous solution at room temperature.  Histi- 
dine reacts rapidly to yield a strongly basic product. Using imidazole 
in a model system and isolating the product as the HCI salt, the product 
was identified as 1,3-bis(2-hydroxyethyl)-imidazolium chloride. There is 
good evidence that in ethylene oxide treatment of histidine the analogous 
reaction occurs, as well as alkylation of the amino group. 


Nicotinamide, when treated similarly, yields as an initial product N-(2- 
hydroxyethy]) -3-carboxamidopyridinium chloride. The betaine of N-(2- 
hydroxyethyl) -nicotinic acid was isolated from a solution of nicotinic acid 
and ethylene oxide at pH 7. All of the above ethylene oxide products 
are labile to alkali. Ethanolamine can be identified among the degrada- 
tion products of each. 


N-acetylmethionine reacts readily with ethylene oxide to yield a salt 
containing a strongly acidic and a strongly basic group. It can be pre- 
cipitated from aqueous solution as the phosphotungstate or the reineckate, 
and it is believed to be the thetin of S-(2-hydroxy-ethyl)-N-acetylmethio- 
nine. 


12. Imme AND Hyprazwre PLANT HORMONES. 
Lowell V. Heisey; Bridgewater College 


A series of imides and hydrazides of alkyl, chloro and hydroxy-substi- 
tuted maleic and succinic acids were prepared as possible plant hormones. 
Cyclic and mono- and di-non-cyclic hydrazides, some of which are new 
compounds, were included in the series. 


The purpose of the project is to prepare compounds that might act as 
metabolic antagonists to the well-known plant hormone, maleic hydrazide, 


and thus aid in the elucidation of its mechanism of action. Further, it 


is hoped that compounds with useful physiological actions of their own 
will be found. The physical properties of the compounds are to be 
determined and attempts made to see if there is any correlation between 
certain physical properties and such types of plant-hormone activity as 
growth stimulation, inhibition or alteration. 
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13. ARoMATIC CYCLODEHYDRATION ON SOLID SURFACES. 
Frank A. Vingiello and Martin Spangler; Virginia Polytechnic Institute 


The cyclodehydration of certain aromatic ketones by heating them with 
aluminum oxide under reduced pressure has prompted a further study of 
this method of cyclodehydration. Several different solid surfaces have 
been studied. Preliminary results indicate a correlation between the acid 
strength of the surface, as measured by adsorbed Hammett indicators, 
and surface activity. It is hoped that this method can be used to effect 
cyclodehydration without the concomitant hydrolysis of such groups as 
methoxy and cyano that usually occurs in homegeneous solution. 


14. PREPARATION OF SOME CYCLE SULFONES FROM 1,3-PENTADIENE. 
Robert C. Krug and James A. Rigney; Virginia Poltyechnic Institute 


In the presence of an excess of sulfur dioxide 1,3-pentadiene reacts to 
give the cyclic sulfone, 2-methyl-2,5-dihydrothiophene 1,l-dioxide (I) 
and polymeric substances. Physical constants and the infrared spectrum 
of I were presented. In the presence of aqueous sodium hydroxide, I is 
converted to a compound identified as 2-methyl-4,5-dihydrothiophene 1,1- 
dioxide (II). Sulfone II appears to be identical with the compound ob- 
tained from the oxidation of a 2-methyldihydrothiophene and tentatively 
identified as Il by Birch and McAllen [J. Chem. Soc., 3411 (1951) ] 
and with the compound obtained by the cyclization of 5-mercapto-2-pen- 
tanone followed by oxidation, reported by Bacchetti and Fiecchi [Gazz. 
chim. ital., 83, 1037 (1953)]. Bromine adducts from I and II were pre- 
pared and two bromine adducts from I were isolated. It is suggested 
that these latter adducts constitute two racemic mixtures. 


15. PrystcaL PRopERTIES OF SYSTEMS OF TOLUENE AND WATER CON- 
TAINING GLYCOL ETHERS. 


Newton C, Landis and N. F. Murphy; Virginia Polytechnic Institute 


The viscosity, densities, surface and interfacial tension and the diffusi- 
vity of two phase systems consisting of the dimethyl ethers of ethylene 
glycol, diethylene glycol, triethylene glycol and tetra ethylene glycol in 
toluene and water have been measured and compared. The ternary dia- 
grams for the distribution of these ethers between toluene and water 
show that the systems contain decreased amounts of solutrope as the 
molecular weights of the ether decrease until the solutrope disappears in 
the system containing dimethyl ether of ethylene glycol. However, it 
rappears in the system containing acetone. The physical properties of 
the systems were compared to show the variation of the physical prop- 
erties with the molecular weight for the homologous series of solutes. 
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16. Kinetics oF THE Act CATALYZED CYCLIZATION OF 0-BENZYLBENSF- 
PHENONE IN ACETIC Acip — WATER MIXTURES. 


L. K. Brice, Jr., and R. D. Katstra; Virginia Polytechnic Institute 


Cyclization of aromatic aldehydes and ketones to poly-nuclear hydro- 
carbons can be effected by a number of acid catalysts, both homogeneous 
and heterogeneous. A widely used reaction medium consists of a mix- 


ture of 48% hydrobromic acid, water and glacial acetic acid. A kinetic 
study of a typical cyclization reaction in this medium with varving 
amounts of water, acetic acid and hydrobromic acid was made. 


The reactions were carried out in sealed tubes at 100° C., the initial 
ketone concentration being 0.00500 M in all kinetic runs. The mole 
% of water in the acetic acid — water solvent was varied between 
0 and 44% and the hyvdrobromic acid concentration between 1 M and 
1.7 M. The results indicated that: (1) The cyclization reaction is 
first order with respect to the ketone concentration; (2) The first order 
rate constants increase more rapidly than the first power of the hydro- 
bromic acid concentration; (3) The rate of cyclization is extremely sensi- 
tive to the concentration of water in the reaction medium, particularly 
for mole fractions of water less than 0.2. 


17. THe Acip CATALYZED DEPOLYMERIZATION OF TRIOXANE IN CONCEN- 


TRATED HyprocHLoric Aci SoLuTIons: SALT EFFECTS AND Cor- 
RELATION WITH Ho. 


L. K. Brice, Jr., and L. P. Lindsay; Virginia Polytechnic Institute 


The rates of depolymerization of trioxane to formaldehyde in concen- 
trated hydrochloric acid solutions with and without added salt were meas- 
ured dilatometrically at 40° C. and 50°C. The trioxane concentrations 
in all kinetic runs were 0.25 M, the acid concentrations being varied be- 
teen 2 M and 7 M. The effects of salts (LiCl, NaCl, KCl, NH,Cl, 
(CH;),4NCl and C;H;NHCI) on the depolymerization rate were studied. 

The results indicate that: (1) The rate of depolymerization correlates 
accurately with Hammett acidity function, Ho, at 40° C. and at 50°C. 
(2) The logarithm of the first order rate constant is a linear function of 
the acid concentration and the salt concentration, the slope depending 
upon the nature of the salt. (3) The magnitude of the salt effect on the 


rate of depolymerization depends upon the radius of the cation of the 
salt. 


18. THe Heat or SUBLIMATION OF BORON AND THE GASEOUS SPECIES OF 
THE Boron-Boric OxmpE SysTEM. 


Alan W. Searcy and Clifford E. Myers; Lynchburg College 


The sublimation pressure of boron was measured in three kinds of 











19. 


cr 


su 
wa 
in 
sti 
a | 
th 


ber 


iSF- 


dro- 


-Ous 


etic 
ving 


itial 
nole 
yeen 
and 
n is 
der 
‘dro- 
ensi- 
larly 


‘CEN- 
Cor- 


ite 


ncen- 
neas- 
tions 
d be- 
H,Cl, 
died. 
elates 
0° C. 
on of 
nding 
mn the 
f the 


ES OF 


ds of 








1958 ] Proceepincs 1957-1958 405 


crucibles. The heat of sublimation at 298° K. was calculated to be 139 
+4 kcal. The vapor pressure of boric oxide was measured. A heat of 
sublimation at 0° K. of 88.7 kcal. with an average deviation of 0.4 kcal. 
was calculated. This value is in good agreement with previous values 
in the literature. The reaction between boron and magnesium oxide was 
studied in a Knudsen effusion cell at about 1400° K. The data led to 


a calculated stability of B,O. gas, which is in substantial agreement with 
that measured by Chupka, Porter and Inghram. 


19. SurRFACE REARRANGEMENTS PRODUCED ON A COPPER MONOCRYSTAL 
BY THE CATALYTIC REACTION OF HYDROGEN AND OXYGEN. 


Richard Y. Meelheim; University of Virginia 


Surfaces of copper monocrystals, which were used to catalyze the reac- 
tion H, + O. to form H,O, were examined with the aid of an electron 
microscope. These surfaces were roughened during the reaction by the 
rearrangement of the metal atoms in the surface. This roughening of 
the surface produced specific facets, powder and thin leaflets. The con- 
figuration and perfection of these facets were observed to depend on crys- 
tal face and the experimental conditions, which included temperature, oxy- 
gen concentration, total flow rate of the gas mixture and time. 


With a given set of conditions, the facet configurations on a particular 
crystal face were reproducible. Crystallographic planes of (111) orien- 
tation were the only specific crystal planes formed on these facets. The 
oxygen concentration (other variables constant) determined the amount 
of area parallel to each (111) plane formed on a facet and determined 
which of the (111) faces formed on the facets. All edges were in (110) 
directions. When all variables were constant except time, the facets grew 
in size, at a rapidly diminishing rate, while their shapes remained rela- 
tively constant. 


The thin leaflets grew only from edges of (111) planes. Most of 
these films contained holes with three or six fold symmetry. Generally, 
the edges of these holes were straight lines in (110) directions of the 
parent crystal. 


20. Corrosion INHIBITION AND ACTIVATION OF IRON AND OTHER METALS 
BY METALLIC CATIONS IN FRUIT AND MINERAL ACDDs. 


Roger Buck; Virginia Institute for Scientific Research 


A broad survey was made of the corrosion of aluminum, cadmium, cop- 
per, gold, iron, magnesium, manganese, molybdenum, nickel, silver, tin, 
titanium, tungsten, zinc and zirconium by fruit and mineral acids at the 
boiling point in the presence of low concentrations of foreign metallic 
ions. As a general rule, cations of the elements in groups II through V 








406 THe VirciniA JouRNAL OF SCIENCE [September 


in the periodic table showed the highest tendencies to decrease the rate 
of corrosion, and the transition elements in group VIII showed the high- 
est tendencies to increase the rate of corrosion. The relative effects of 
the ions were functions of the metal undergoing corrosion and the acid 
used. As far as could be determined, all the metallic ions which affected 
the corrosion rate did so by virtue of plating out on the metal surface. 
However, the adherence of the depositing metal did not appear to be 
related to the effect of the depositing metal on the corrosion rate. The 
activators and inhibitors altered the corrosion rate at concentrations as 
low as 10-7 to 10° M. These concentrations are equivalent to 0.1 to 
10 atomic layers of the added metal if it is assumed that all the ions 
end up on the metal surface. 


21. An Unusuat E.ps-Type REACTION OBSERVED DURING A STUDY OF 
THE CYCLIZATION OF KETONES. 


Frank A. Vingiello, Alexej Borkoved and Walter Zajac, Jr.; Virginia 
Polytechnic Institute 


Using previously described methods, the syntheses of three new keti- 
mine hydrochlorides, six new ketones and six new hydrocarbons were 
accomplished. It was observed that certain ketones undergo both an 
Elbs-type reaction and a Bradsher aromatic cyclodehydration reaction 
under the same experimental conditions. 


22. AN ELrecrron Microscope STuDY OF THE OXIDATION OF COPPER 
SINGLE CrysTALs IN AQUEOUS SALT SOLUTIONS. 


G. Tyler Miller, Jr., and Kenneth R. Lawless; University of Virginia 


In order to obtain a better understanding of the reactions of metals in 
aqueous solutions, known metal single crystal surfaces were immersed in 


a salt solution and after removal were examined by means of the electron 
microscope. 


On immersion of copper single crystals into CuSO, solution, it was 
found that well-shaped individual polyhedra of Cu,O were rapidly form- 
ed on the metal surface.The orientation, geometric form, and number of 
these polyhedra varied with crystal face. The orientation relationships 
between the oxide and metal were the same as those observed for the 
oxidation of copper in pure water water at 25°C. and in air at higher 
temperatures. The geometric form varied with crystal face so as to 
expose the optimum number of (111), (100) and (110) faces of oxide. 
Growth spirals usually appeared on the (111) faces of the larger oxide 
polyhedra and, in addition, etch pits were observed to form adjacent to 
the oxide polyhedra. Finally, it was shown that annealing the specimen 
in hydrogen prior to oxidation in solution favored the formation of the 
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individual oxide polyhedra. 


These results were discussed in terms of existing ideas of dry oxida- 
tion and in terms of the electrochemical theory of corrosion. 


BusINEssS SESSION 


A short business session of the Chemistry Section was held at 5:00 P.M. 
on May 9. The selection of a contributor for the proposed publication 
on the history of science in Virginia, to be sponsored by the Academy, 
was discussed. This was referred to the incoming chairman for his selec- 
tion of a committee to work out the matter. The report of the nominat- 
ing committee was presented, and the following officers were elected for 
the 1958-1959 period by unanimous vote of the members present: 


Chairman — Frank V. Vingiello 


Secretary — Mearl A. Kise 


SECTION OF EDUCATION 


1. THe COoNSEVATION KNOWLEDGE OF VIRGINIA SCHOOL PUPILS. 


Robert H. Giles, Jr.; Virginia Commission of Game and Inland 
Fisheries 


The Virginia Cooperative Wildlife Research Unit conducted a study to 
determine the conservation knowledge of Virginia’s public school pupils 
in grade 6 through 12. Cooperating in the project were the Virginia 
State Department of Education, Virginia Commission of Game and Inland 
Fisheries, Virginia Polytechnic Institute, Wildlife Management Institute 
and U.S. Fish and Wildlife Service. Data obtained from testing 15,443 
pupils in 61 statistically sampled schools throughout the State showed 
that (1) an adequate management instrument had been developed for 
testing pupils’ knowledge of the principles of wise resource use, (2) 
pupils thought they knew more about conservation than they did, (3) 
suburban pupils had greater conservation knowledge than town, large 
city, or rural pupils, (4) farm boys and girls obtained lower scores than 
pupils of other home environments, (5) Caucasian pupils had significantly 
more conservation knowledge than did Negro pupils, (6) Virginia pupils’ 
knowledge of conservation was deficient, (7) significant recommendations 
based on the results of the evaluation were possible. 


2. Some CHARACTERISTICS OF YOUTH ENROLLED IN AN INSTITUTION OF 
THE Harp or HEARING. 


Alonzo M. Myster; Virginia State College 


The purpose of this investigation was to determine whether or not stu- 
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dents in certain hearing loss classifications differed with respect to rat- 
ings on personality traits. The group investigated included 122 pupils 
enrolled in a school for the deaf; distributed among three hearing loss 
categories: slight, moderate and severe. For purposes of determining 
whether or not hearing loss was independent of personality rating, the chi 
square test of independence was utilized. The results of the investigation 
indicated that in general hearing losses were not associated, in a fiducial 
sense (using the five per cent level of significance), to personality rat- 
ings. It is believed that these results may be attributed to limitations 
inherent in the study: (1) the instrument is probably lacking in validity 
and reliability and (2) there were small frequencies in one or more cells 


of the contingency table. Investigation of these considerations is under 
way. 


3. VALIDATION OF THE WEeERT-MysTER FARMING ATTITUDE SCALE IN A 
Group or Hicu ScHoot Pupits in Vircrnia. 


Alonzo M. Myster; Virginia State College 


The purpose of this investigation was to determine the reliability of 
the Wert-Myster Farming Attitude Scale in a small group of high school 
pupils. The subjects utilized were 36 pupils enrolled in the Nansemond 
County Training School and 83 pupils enrolled in the East Suffolk High 
School. In addition the regression of attitude on ages was investigated. 
In general, although the coefficients of reliability were not exceptionally 
high, they were of sufficient magnitude to indicate that the test is use- 
ful for purposes of surveying attitudes of groups. Moreover, the coeffi- 
cients of reliability were sufficiently high, in some cases, to suggest that 
they should be useful for purposes of individual diagnosis. Comparisons 
of coefficients of correlation obtained in the groups studied yielded higher 
estimates of reliability for the vocational scale than for the life scale. In 
comparing the coefficients of reliability obtained in this study with those 
obtained in the validating groups significant differences were generally 
observed. The regression of attitude on age was very low among the 
Nansemond County Training School Pupils; the proportion of the vari- 
ance in attitude scores associated with age was approximately 16 per cent. 
Among the East Suffolk pupils the sum of squares due to the regression 
of attitude on ages was not significantly greater than zero, in a fiducial 
sense. Curvilinear regression was not significant; the mean square for 
deviations from curved regression was larger than the mean square for 
curvilinearity of regression. 


4. DEVELOPMENT OF THE INTERESTS IN ELEMENTARY SCHOOL AS STU- 
DIED BY A PICTORIAL INTEREST SCHEDULE. 


Shelva Dove and George W. Kent; Bridgewater College 
A nonverbal pictorial interest scale utilizing the psychophysical method 
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of paired comparison was administered to 220 elementary school children 
ranging from the first to the eighth grade in Rockingham County, Vir- 
ginia. This scale employed nine line drawing pictures representing nine 
interest areas found from teacher ratings to be common among elemen- 
tary children. Statistically significant sex differences were observed on 
all but two of the interest categories. There was a small negative cor- 
relation between the rank ordering of interests for boys and for girls. 
Boys tended to excel girls in outdoor, sports, and mechanical interests, 
while girls tended to excel boys in social, artistic, reading, and musical 
interests. A statistically significant difference was found between first and 
eighth graders on all nine interest categories, thus indicating real changes 
in interest with age. The trends of interest change for boys and girls 
were similar for seven of the nine categories as shown by moderate to 
high rank order correlations. A small negative correlation was observed 
between boys and girls on mechanical interests with boys tending to in- 
crease their scores while girls decreased theirs. 


While the statistical sample employed in this study permits neither a 
generalization about the nature and development of interests in elemen- 
tary school, nor about the various possible factors which affect them, the 
data from this study are taken to indicate that a nonverbal pictorial inter- 
est scale may be a useful tool. It may be used to discover major inter- 
ests of the moment and for investigations of the nature and change of 
children’s interests. 


d. A Worp Cotor AssociATION TEST. 
Harry S. Beck; University of Virginia 


This test proposes to measure or evaluate an individual’s attitudes to- 
ward such things as: home, family, school, authority, work, interpersonal 
relationships, etc. It is also suggested that it may be useful in differen- 
tiating diagnostic groups such as: delinquents, neurotics, etc. The ra- 
tionale is that color has affective value for the individual and that this 
value remains constant at least for the duration of the test. By having 
the subject associate given stimulus words (60) with given colors (11) 
the stimulus words can be associated with each other since the color acts 
as a common denominator. For example, the color black may be asso- 
ciated with father, authority, hate, teacher, boss, and unhappy. This 
would suggest that the subject dislikes those in authority over him, etc. 


Evidence was presented showing that with 800 Junior High School 
subjects certain colors tend to be associated with certain stimulus words 
at very significant levels of confidence (.001). Also that color choices 
remain stable over a period of one week. The test can be administered 
either individually or to groups. 
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6. THE APPLICATION OF OPERATIONS RESEARCH TO EDUCATIONAL Pros- 
LEMS. 


John M. Long; University of Virginia 


In this paper the investigator has attempted to describe some of the 
results found in an exploratory study of operations research. The pur- 
pose of the study was to seek out new research tools for accomplishing 


educational research. It was found that operations research, although 
generally classified as applied research, is really neither pure nor applied 
research. It is rather a third type of research which attempts to analyze 
operating systems as a whole and at the operating level. It is correctly 
classified as research since its basic purpose is understanding. Operations 
research draws on a broad area of knowledge and uses scientific methods. 
Perhaps operations research draws heaviest from mathematics and the 
physical sciences. There are, of course, some concepts which seem more 
typically part of operations research than of any other area. Two of these 
concepts, the Queuing Theory and Optimization or Sub-optimization, were 
discussed briefly and in a non-technical manner. A number of applica- 
tions of these concepts to educational problems were suggested. The ap- 
plications might be classified into two groups. 


First, there were a number of applications which were more or less 
direct and practical in nature. Most of these were quite similar to those 
successfully made in business and industry. 


Second, there were suggestions for some rather abstract applications in 
the realm of educational theory. In this sense, the proposal is for the 
development of mathematical structure for educational theory — one that 
would be relatively free of philosophical controversy. 


7. Tue Human Governor: CyBERNETICS AND COMMUNICATIONS THEORY. 
David D. Redfield; University of Virginia 


Cybernetics and communication theory formulate an interesting basis on 
which to develop concepts and ideas pertaining to Behavioral Science, 
Psychology, and Education. Authorities have hypothesized that “society 
can only be understood through a study of the messages and communica- 
tion facilities which belong to it.” Pattern and organization are found 
inherent in such messages and it is possible to interpret the information 
carried by a message as essentially the negative of its entropy, and the 
negative logarithm of its probability. The total human capacity of infor- 
mation acceptance is treated as limited by interfering variables in pet- 
forming a task. 


1. Structure of an organism is an index of performance expected from 


it. Responses are determined by utilization of information fed to the | 
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organism and utilization of this information is a measure of efficiency. 


2. When voice is interpreted as being invalid information or limiting 
human capacity, entropy is increased and performance is limited. 


3. Effective behavior appears to be limited through some sort of feed- 
back process and lends the human organism to be considered mathemati- 
cally as a servomechanism or closed-loop automatic control system. 


Finally, the human organism is considered using a systems approach to 
performance reliability, where communication system effectiveness is treat- 
ed in generalized form. 


SECTION OF ENGINEERING 


1, AERODYNAMIC CHARACTERISTICS OF A HEMISPHERE IN NEWTONIAN 
Flow. 


E. Brian Pritchard; Virginia Polytechnic Institute 


It has been the purpose of the pm investigation to determine 
the lift and drag coefficients for a hemisphere in Newtonian flow at 
any angle of attack. The hemisphere lift and drag coefficients have 
been determined for the limitations of pure Newtonian flow. Also, by 
consideration of the centrifugal forces resulting from the curved paths 
of the air particles an improvement on the Newtonian corpuscular fe 
has been obtained for the determination of the hemisphere lift and 
drag. In the present paper, expressions for the lift and drag coefficients 
are derived for both Newtonian flow and Newtonian-plus-centrifugal flow. 
These expressions are presented and compared in the form of plots of 
C and C versus angle of attack. 


2. CHARACTERISTICS OF COMPLETE MisstLE CONFIGURATIONS IN HyPER- 
sonic FLow. 


Robert W. Truitt and William Grossmann, Jr.; Virginia Polytechnic 
Institute 


The theory of wing and body characteristics in subsonic, transonic, 
supersonic and hypersonic flow is well established. Nevertheless, an 
accurate aerodynamic analysis of a simple wing and body combination 
is not easy to accomplish in the subsonic, transonic and supersonic flow 
regimes, and even more difficult is an analysis of a complete aircraft 
configuration due to complex wing-body interaction forces. 
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It is assumed that no such complexity of interaction forces exist in 
the hypersonic flow regime, based on concepts of simple Newtonian 
impact theory. A component method for analyzing hypersonic configura- 
tion is presented which enables the aerodynamic and stability character- 
istics of aircraft in hypersonic flight to be determined quite easily. Sey- 


eral typical hypersonic missile configurations were analyzed and com- 
pared with use of the component method. 


The component method of aerodynamic analysis derives its value due 
to the fact that it is a simple method to apply. It is anticipated that 
the component method will assume a major role in the determination 
of aerodynamic characteristics of space craft re-entering the earth’s at- 
mosphere at very high speeds. 


3. Minimum Drac ConricGuRATION FOR Hypersonic Fiow. 


Robert W. Truitt and Thomas H. Thornton, Jr.; Virginia Polytechnic 
Institute 


Minimum drag planforms having been found for subsonic and super- 
sonic flight, this paper derives the minimum drag planform for a swept 
wing in hypersonic continuum flow and illustrates a method by which 
the drag may be calculated. Considering the flow from a continuum 
viewpoint only, Newton’s Impact Theory along with a consideration for 
pressure changes due to centrifugal forces are used to derive the mini- 
mum drag planforms. The wings considered have an aspect ratio of 


1% or less and are described by the n-power equation, that is, flow simi- 
larity exists. 

The minimum drag planforms are found for a given profile, root chord, 
and span-thickness ratio or aspect ratio and the corresponding drag 
coefficients calculated. Also drag coefficients are found for planforms 
other than minimum drag planforms. When the minimum drag _plan- 
form is used for the case of a profile normal to the free stream, a fixed 
span thickness ratio, and a profile thickness one-tenth of the wing span, 


a reduction in drag of 30% is obtained over a rectangular wing of the 
same span-thickness ratio. 


4. LoncrrupmnaL Stasmity Derivatives OF MIssILE SHAPED BOopIiEs 
AT Hypersonic SPEEDS, 


Robert H. Tolson and James B. Eades, Jr.; Virginia Polytechnic Insti- 
tute 


The general equations are developed for the longitudinal stability de- 
rivatives of axisymmetric bodies in Newtonian flow. The derivatives 
are evaluated for four n-power bodies, including the minimum drag 
shape. Also presented is a stability analysis for a missile-shaped body 
with a conical nose, a cylindrical afterbody and a conical tail flare. The 
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stability effect of nose, afterbody, and tail flare geometry are discussed 
separately and in combination. The results of the investigation show 
that statically stable high density, hypersonic missiles will also be dynami- 
cally stable. 


5. Some ASPECTS OF MAGNETOHYDRODYNAMICS. 


Robert W. Truitt and Richard D. Wagner; Virginia Polytechnic Insti- 
tute 


Until recently the study of magnetohydrodynamics has been, for the 
most part, confined to the fields of the astrophysicist and the geophysicist. 
However, at the present time the aerodynamist has become involved 
in the study of magnetohydrodynamics due to the possible advantageous 
effects obtained by the application of a magnetic field to the flow over 
a body at hypersonic speeds. The purpose of this paper is to investi- 
gate the physical laws governing the interaction of conducting fluids 
flowing through magnetic fields. An analysis is made deriving the mag- 
netically induced body force on the moving conducting fluid. In addi- 
tion, the application of a simple physical model shows the retardation 
effect of the magnetic field on the fluid velocity. With these simple 
results, it was possible to obtain approximate effects on the sheer stress, 
drag, and heat transfer rates in the stagnation region of a blunt nose 


missile at extreme hypersonic speeds. The results show very close agree- 
ment with more detailed magnetohydrodynamic analyses. 


6. AERONAUTICAL APPLICATIONS OF MAGNETOHYDRODYNAMICS. 


Robert W. Truitt and Norris E. Mitchell; Virginia Polytechnic Insti- 
tute 


In modern high speed flight, the production of strong shock waves 
will cause the air to become partially or wholly ionized. It has been 
found that the flow of an ionized gas is retarded by the presence of a 
magnetic field. The study of magnetohydrodynamics is accomplished by 
considering the Maxwell equations in addition to the equations of fluid 
dynamics. Since the flow is retarded, magnetohydrodynamic principles 
could be used in the stagnation region of a hypersonic missile to decrease 
the heat transfer rate. However, the magnetic effect will cause an in- 
crease in the shock wave angle and also an increase in drag coefficient. 
While the decreased heat transfer rate is desirable the increased shock 
wave angle and drag coefficient could have adverse effects, unless used 
to aid in deceleration upon re-entry of the missile into the atmosphere. 
Hence, an attitude of compromise must be used for design in the field 
of magnetohydrodynamics as in all other fields. 
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7. Tse Errect or Heat INsuLATION ON THE COooLING REQUIREMENTS 
OF THE INTERNAL STRUCTURE OF HIGH-SPEED VEHICLES. 


John Noble Perkins; Virginia Polytechnic Institute 


A general method for determining the transient skin temperature of 
bodies during high-speed flight is presented. The governing differential 
equation is presented for this purpose, giving the fundamental relations 
between the transient skin temperature and flight history. The method 
was employed to compute the time history of the skin temperatures for 


several hypothetical flight plans, and the results presented in the form 
of graphs 


An investigation to determine the effect of heat insulation on the cool- 
ing requirements of the internal structure of a high-speed vehicle was 
made. The governing equation for heat conduction through an isotropic 
solid was developed, and then modified to account for nonhomogeneous 
materials. The initial and boundary conditions for the governing equa- 
tion were specified, and the equation solved by the method of finite- 
differences. The time history of the inner surface temperature of the 
insulation was calculated for several thicknesses. To make the solution 


as general as possible, the results are presented in terms of the thermal 
diffusivity of the insulating material. 


8. Jominc ALuminuM wir Hicu Zinc Soipers By ABRASION SOLDER- 
ING. 


O. R. Singleton, Jr.; Reynolds Metals Company 


Abrasion soldering of aluminum with high-zinc-content solders is a very 
useful and, until recently, an unpublicized technique. Above about 
700° F zinc solders become molten and alloy readily with aluminum when 
an aluminum surface is subjected to a slight abrasion action under the 
molten solder. No flux is required; however, the solder will not flow 
into or join areas which have not been abraded. 


Once acquainted with this soldering technique, an operator can quickly 
become sufficiently skilled to produce consistently fine joints in small 
sections of heavy gauge. Either large sections or thin gauge sections 
require considerable operator skill and experience. Material under about 
0.02” thickness is generally not adapted to this joining technique. 


High-zine abrasion-soldered joints will usually have the best corrosion 
resistance obtainable for soldered aluminum. To attain this corrosion re- 
sistance, the solder base stock must be pure zinc (99.99% zinc) from 
which alloys containing small amounts of aluminum or magnesium may 
be made. Even small amounts of impurities, especially of lower melt- 
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ing point metals, have significantly detrimental effects on joint corrosion 
resistance. 


9. Hypersonic DraGc REDUCTION BY BLUNTING. 
Robert W. Truitt and Claiborne R. Hicks, Jr.; Virginia Polytechnic Institute 


A theoretical investigation has been conducted in order to obtain a 
simplified approximation to Newton’s minimum drag body for given fine- 
ness ratios of unity in the hypersonic speed range. It has been found 
that Newton’s minimum drag body, which is described by two parametric 
equations which require a ‘eborious procedure to obtain their solution, 

may be closely approximated by the simple geometry of a blunted cone 
frustum body, defined by a given fineness ratio. Thus by replacing a 
given fineness ratio body with the blunted cone frustum body, the 
pressure drag can be reduced by within one or two % of the minimum 
drag obtainable and the aerodynamic heating problem is greatly relieved. 


10. A CorRELATION FOR DraAG COEFFICIENT AT TRANSONIC SPEEDS- 
AXIALLY SYMMETRIC FLow. 


James B. Eades, Jr.; Virginia Polytechnic Institute 


The wave drag for cone-cylinder bodies of revolution in axisymmetric 
transonic flow is calculated using the Principle of Stationarity of local 
Mach number. It is found that the method gives good agreement with 
experiment and theory throughout the transonic range of Mach numbers, 
and for a wide range of cone apex angles. 


These data, in the transonic range, are then correlated using a form 
of similarity. This similarity condition is not based explicitly on the 
governing equation of motion, but rather on the physical aspects of the 
problem. For the correlation a reduced drag coefficient is described 
which is given as a function of the Mach factor squared. 


ll. Errecr oF ANGULARITY IN COMPRESSION TEST SPECIMENS, 
B. A. Niemeier and M. F. Rupp; Reynolds Metals Company 


Lack of perpendicularity of the parallel ends of compression test speci- 
mens was studied. The most skewed parallelpiped used in this investi- 
gation had an angularity up to three degrees from the right angle. 
Strain measurements using the Microformer and SR-4 strain gages at 
selected positions on the test specimen were made in detail. Stress 
strain curves produced from imperfect specimens are discussed. The 
critical point value of compressive yield strength of imperfect speci- 
mens with angularity up to three degrees is not found to be significantly 


different from those obtained from the more nearly perpendicular speci- 
mens. 
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12. Hypersonic SLENDER Bopy THEORY IN THE SUPERAERODYNAMIC 
REGIME. 


R. W. Truitt and C. Howard Robins, Jr.; Virginia Polytechnic Institute 


A theoretical investigation has been made in an attempt to determine 
a simple analytical method for determining the minimum drag of slender 
bodies in rarefied hypersonic flow. The investigation covers three cases 
of molecular reflection, namely, specular reflection from a smooth sur- 


face, specular reflection from a slightly rough surface, and diffuse reflec- 
tion. 


The drag equations determined by Carter for each of these three cases 
of molecular reflection are simplified by performing a slender body analy- 
sis. The resulting equations are then combined with the n-power body 
type equation, and closed form solutions for the drag are obtained in 
terms of fineness ratio and the power n. These solutions are minimized 
and the values of n describing the bodies giving minimum pressure 
drag under each type of reflection are determined. A check of the re- 
sults reveals that the analytical method described is valid and gives an 
excellent approximation to the actual minimum drag bodies. 


13. ArtiFiciaL SATELLITE SprrAL DESCENT MECHANICS. 
James T. McDaniel and Arthur C. Bruce; Virginia Polytechnic Institue 


The problem considered in this paper involves the motion of a spheri- 
cal satellite in a near-circular orbit about the earth with a retarding 
drag force acting tangent to the path of travel. 


The equations of motion are based on a unit mass and are made non- 
dimensional to make the results as general as possible. The drag term 
in the governing equations is evaluated with the use of molecular flow 
theory since the region considered is in the upper atmosphere where the 
air is not a continuum. Using the resultant drag term in the equations 
a graphical plot was made and integrated to find the life-time of a 


satellite in an initially circular orbit at any original altitude from 100 to 
1000 miles altitude. 


An example problem is presented in the paper which considers a spheri- 
cal satellite at an initial altitude of 400 miles. Using the results of 
this paper it was found that the life-time is about two years, four months 
and ten days. 

14. VeEHIcLE MECHANICS IN AN EArTH-Moon Gravity FIELD. 


John W. Barnes and Arthur C. Bruce; Virginia Polytechnic Institute 


This paper is concerned with an approximate solution to the trajectory 
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of a missile initially in orbit about the earth; being supplied with thrust 


until escape conditions are obtained, and then proceeding on a collision 
path to the moon. 


The problem is readily broken down into three zones, each zone de- 
pending on the location of the missile. A closed form solution to the 
problem (dimensionless in form) was found for the vehicle while in each 
of the first two zones a simplification was found which reduced the work 
required to calculate the trajectory of the vehicle while in zone three. 


A mathematical investigation was conducted for the problem of orbit- 
ing about the moon after the vehicle reached a suitable location. Also 


the vehicle-mass ratio required to escape the terrestrial attraction was 
obtained by the use of elementary energy considerations. 


15. AN Escape TRAJECTORY FOR A VEHICLE IN THE EARTH-Moon Grav- 
1ry Frevp. 


Lester W. Roane and Arthur C. Bruce; Virginia Polytechnic Institute 


The earth-imoon force field was analyzed on a potential basis, and the 
equations were developed which permit the determination of the magni- 
tude and direction of the total resultant gravity force at any point in 
the field. A graphical solution allowed the field to be plotted in any 
plane containing both the earth and the moon. It was found that the 
moon appreciably disturbs the force field of the earth only in a relatively 
small area in its immediate vicinity. An analysis of one escape trajectory 
was carried out considering take-off from the point of neutral gravity 
between the earth and the moon. The results of this analysis show that 
escape from this point can be accomplished with thrusts of only about 
3 lb/slug under an acceleration of approximately 1/10 g in a very short 
period of time. It was also shown that for take-off from the region of 


the neutral gravity point the gravity forces may be neglected with very 
little error. 


Business MeEETiING: The chairman convened the business meeting at 
5 PM on Friday, May 9. The previously appointed nominating com- 
mittee consisting of Messrs. Niemeier, Truitt and Murphy presented the 
slate A. C. Bruce for chairman, and O. R. Singleton for secretary. Mr. 
Bruce declined the nomination because of plans to leave the state at 
the end of the present academic year. After some discussion the fol- 
lowing were elected officers for the coming year: 


Chairman, B. A. Niemeier 
Secretary, O. A. Singleton, Jr. 
Editor, R. M .Hubbard (three year term) 
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From four contestants of the Junior Academy of Science describing 
their exhibits, Mr. Malcolm Alden Lillywhite of Washington and Lee 
High School, Arlington, Virginia, was selected to receive the 1958 George 
Washington Award of the Engineering Section. The business meeting 
was then adjourned. 


16. DercotorizaTIon oF Caustic Wash Liquors FROM CHLORINE- 
BLEACHED, SULFATE, Woop Pu tp. 


Peter W. Ruggieri, Jr. and Nelson F. Murphy; Virginia Polytechnic 
Institute 


The pH of the highly colored caustic waste (light transmittance of 
ten % was adjusted by the addition of acid waste from the chlorination 
stage of the pulp bleaching process. Satisfactory decolorization (light 
transmittance of 85 %) was obtained by coagulation with aluminum sul- 
fate, available as papermaker’s alum slurry. 


Commercial flocculating aids, such as Separan 2610, failed to be of 
appreciable value as a supplement to alum requirements. Other meth- 
ods of treating the waste, such as initially chlorinating it prior to alum 
treatment, coagulation with concentrated acids, and coagulation with fer- 
rous sulfate, proved unsatisfactory. 


Preliminary and large scale tests using alum showed that a retention 
time of two hours in a settling tank after mixing produced an effluent 
with 85 per cent light transmittance and a sludge volume equal to 25 
per cent of the total volume. Efficient dewatering of the sludge was 
obtained by centrifugation. The concentrated sludge from the centrifuge 


was ashed and 83.5 per cent of the alum recovered by digestion with 
sulfuric acid. 


On the basis of the data collected, a pilot plant was designed and 
evaluated on the basis of 1,000,000 gallons of caustic waste per day. 


17. OveraLt Mass-TRANSFER COEFFICIENTS FOR A Homo.ocous SERIES 
oF Porty-GLiycoL EtrHers BETWEEN TOLUENE AND WATER. 


Nelson F. Murphy and Robert H. Pusey; Virginia Polytechnic Institute 


This investigation was performed to study the effect of a homologous 
series of solutes on the overall mass-transfer coefficients for liquid-liquid 
extraction. Four polyglycol dimethyl ethers were used as solutes. The 
molecular weight of the solutes varied from 90 to 222. Water was used 
as the carrier solvent, and toluene was used as the extracting solvent. 
Preliminary laboratory work was performed to determine the phase dia- 
grams and physical properties-density, viscosity, surface tension, interfacial 
tension, and diffusivity— for both phases. All measurements were made 
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at 30°C. A dipping refractometer was used to measure refractive indices 
for analysis of samples. 


Eight countercurrent-flow, extraction tests were performed in a 1%- 
inch diameter, horizontal, glass tube, eight feet long. The feed concen- 
tration varied from 13 to 15 weight % of solute in water. The solvent 
phase flow rates varied from 19 to 34 pounds per hour, and the water 
phase flow rates varied from 15 to 35 pounds per hour. The overall 
mass-transfer coefficients based on both phases were calculated. The 
coefficients based on the water phase varied from 0.0022 to 0.0133 
feet per hour, and the coefficients based on the solvent phase varied 
from 0.0056 to 0.0237 feet per hour. 


18. Srupres 1n ApsorPTION Usinc MOLECULAR SIEVES. 


C. W. Price, P. H. Terry, and F. W. Bull; Virginia Polytechnic 
Institute 


Adsorption isotherms were determined for methanol on Linde types 4A 
and 5A molecular sieves at 66° C, and for n-butanol on type 5A mole- 
cular sieves at 120°C. It was found that Freundlich’s equation was 
of greater value in predicting these isotherms than were Langmuir’s or 
the general adsorption equations. 


A series of dynamic adsorption tests were performed using alcohols 
and hydrocarbons as the adsorbate materials. Samples of the effluent 
from these tests were analyzed by a vapor phase partitioner. The alco- 
hols decomposed in the presence of molecular sieves at 135°C to form 
ethers, water, and both saturated and unsaturated hydrocarbons. Iso- 
octane decomposed to form four or more unidentified materials in the 
presence of molecular sieves at 400°C. Straight-chain hydrocarbons, 
n-heptane, and n-hexane underwent no changes when contacted with type 
5A molecular sieve at 400° C. 


The amount of n-butanol decomposed in the presence of type 5A sieve 
increased from 56.5 weight % of the original material at 138°C to 
75.4 weight % at 182°C. 


\9. A Continvous COoUNTERCURRENT ADSORBER FOR INSTRUCTIONAL 
PURPOSE. 
F. W. Bull, S. A. Burnette, and J. S. Chowning; Virginia Polytechnic 
Institute 


The purpose of this investigation was to employ the fluid-solids tech- 
nique to the design and construction of a continuous countercurrent gas 
sorption column which could be used with a wide range of systems 
and for instructional purposes to demonstrate the fluid-solid technique. 


Using primarily the equations used for the design of liquid-gas col- 
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umns, a column of four inches in diameter and containing four plates, 
spaced at eight-inch intervals, was designed. The column was construct- 
ed of pyrex glass pipe sections to facilitate observation of the action on 
the plates. Solids flow control was accomplished with modified gate 
valves. The plates were made from grade 2, Porex plate 1/4-inch thick. 


Operational tests on the equipment, using the system regenerated 
catalytic cracking catalyst-air showed that the solids flowed smoothly 
through the column and at no point was stagnant or bridged solids 
observed. An increase in pressure drop across ‘the plates with time of 
operation eventually made the column inoperable. Upon dismantling the 
column it was found that the Porex plates had been plugged with elut- 
riated fines of an average particle diameter of seven microns. Because 
of this plugging, grade 2, Porex plate is impractical as a plate material 


and it is recommended that the Porex plates be replaced with bubble- 
cap trays. 


20. EVALUATION oF Factors AFFECTING THE EXTRACTION EFFICIENCY 
OF AN EXPERIMENTAL, Ligum-Liqguip-PuLsE ExTRACTor. 


D. L. Merrill, R. M. McEachem, R. E. Rood, and F. W. Bull; Vir- 
ginia Polytechnic Institute 


The evaluation of the effects of pulse amplitudes of one, two, and 
three inches, solvent-to-feed ratios of 0.5, 0.75, 1.0 1.25, and 1.5 and 
a feed concentration of ten weight per cent acetone in toluene on the 


extraction efficiency of an experimental, liquid-liquid, pulse extractor 
were made using water as the solvent. 


The extractor consisted of a 2-inch diameter glass column contain- 
ing eight perforated plates having 23% plate-free-area. The puls- 
ing mechanism consisted of a brass bellows and push-rod assembly 


actuated by an eccentric cam. The pulse frequency was 5.3 cycles per 
minute. 


By employing various solvent-to-feed ratios, characteristic curves were 
obtained for the different pulse amplitudes for steady-state conditions. 
Blowing of the light phase occurred for volumetric solvent-to-feed ratios 


less than 1.0 and dumping of the heavy phase occurred for ratios greater 
than 1.0. 


Overall mass transfer coefficients were found to increase with increased 
pulse amplitudes. Also, the transfer rate increased for the conditions 
of blowing and dumping; however, much greater for the former condi- 
tion. Additional data will be obtanied for feed concentrations of 5 and 


15 weight percent acetone in toluene. Average plate efficiencies and 
HTU’s will also be calcualtd. 
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21. Truz-Averacinc, Non-SATURATING ELECTRO-PNEUMATIC CONVERTER 
H. R. Blane and W. P. Walker; University of Virginia. 


The electro-pneumatic converter constructed and described is a rug- 
ged, completely transistorized, precision instrument to be used for the 
conversion of millivolt a.c. signals to pneumatic pressure for control and 


measurement purposes. Its light weight, compactness, and moderate d.c. 
power requirements are merits not before offered in this type of device. 
The unique principle of operation of this instrument enables it to read 
the true average of rapidly fluctuating signals, and to maintain full sensi- 
tivity even under adverse conditions of poor phasing or nulling of the 
device supplying the input signal. These features are accomplished by 
using a wide range linear transistor demodulator to detect and average 
the error signal at a low amplitude (approximately 1 mv). The neces- 
sary further amplification is then accomplished by a transistor chopper 
and amplifier. The entire system is enclosed within a feedback loop to 
compensate for any non-linearities or drift in either the electrical or 
pneumatic circuits. 


22. RESEARCH ON Focusers FOR MOLECULAR BEAM OSCILLATORS. 
K. L. Haynes, R. L. Ramey, and O. R. Harris; University of Virginia 


A molecular beam oscillator (Maser) consists of three elements: a 
nozzle which forms a molecular beam; a focuser-separator which uses 
the Stark Effect to reject the lower energy molecules and focus the 
upper energy ones; and a microwave cavity which is caused to oscillate 
by these upper energy state molecules reverting to a lower energy state. 


The scope of this paper is confined to a study of tage ge 
for use in ammonia (NH;) Masers. The ammonia Maser is the only 
type which has been developed sufficiently to warrant a study of its 
components; however, much of the theoretical material presented could 
easily be applied to other molecules. 


The basic theory is reviewed and a theoretical expression of the mole- 
cular trajectories is developed for a new type of disk focuser. Several 
computed trajectories are presented. Experimental data showing the ef- 
fect of focuser potential on the beam distribution is given. 


23. EvaLuaTIoN oF HicH TEMPERATURE ANTIOXIDANTS. 
Dennis M. Frame and James W. Cole, Jr.; University of Virginia 


This paper covered the development and evaluation of additives for 
use in synthetic Tubricants, several of which were illustrated. The con- 
struction and use of a thermostated furnace for heating these oils under 
oxidizing conditions was discussed. The system consisted of a sample 
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cell through which air was passed and which was placed in molten 
Wood's metal at the test temperature to simulate conditions of use. 


The indices or criteria used to determine the degree of oxidation were 
also discussed and illustrated. The changes in the system which indicat- 
ed oxidation were mainly those of insoluble formation, acid and peroxide 
formation, viscosity change, weight losses, and spectrum changes. Men- 
tion was also made of recent work using such criteria as conductance. 
The catalysis of metals, particularly copper, in oil-additive systems was 


illustrated by the measurement of the effective life of the system versus 
the presence or absence of metals. 


Using the system composed of Plexol 201 as an oil and phenothiazine 
as an additive, the effects of variations in additive concentration, test 
temperature, and metal catalysis were given. Data on the relative anti- 
oxidant power of several phenothiazine derivatives were shown. 


24. APPLICATION OF ANALOG CoMPuUTING EQUIPMENT TO EXTRACTION 
CALCULATIONS. 


Patricio Castro and Otis L. Updike; University of Virginia 


In a study of the speed and accuracy advantages of analog computa- 
tion for the diffusional operations, several mechanizations of a stagewise, 
countercurrent extraction cascade were devised. For a ternary system, 
the simplest setup required six coefficient “pots”, eight computing ampli- 
fiers (three as active filters), three diode function generators, and a five- 
cup servomultiplier. This mechanization, though restricted to steady- 
state problems, yields data on flow rates and compositions between stages 
as well as on number of stages. It was tested on a Type I liquid-liquid 
system in which acetone was extracted from water by trichloroethane. 
After setup, the number of stages could be calculated twice as fast as 
by graphical methods, with only slightly lower accuracy. Since setup 
time is longer, the analog method is superior only when many stages 
(in one or several cascades) are to be computed for the same system. 
Principal sources of error were the function generators and a division 
circuit. Changes in both should result in improved performance. Ex- 
tension of the technique to other flowsheet configurations, to distillation, 
absorption, or adsorption, and to transient conditions may be made. 


25. MECHANISMS OF THE LOw PRESSURE POLYMERIZATION FOR ETHYLENE 
TO POLYETHYLENE. 


Y. K. Pan and F. C. Vilbrandt; Virginia Polytechnic Institute 


Ethylene polymerization was carried out in an air-free 200 ml bottle. 
Solutions of 0.17 to 1.34 gm of AICI; and 0.1 to 1 gm of TiCl, dis- 
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persed or dissolved in 20 ml of xylene, were used as catalysts. Tempera- 
tures of 45°, 55°, 115° and 135° C, and maximum pressures of ethylene 
of 45 to 55 psig were used. The reaction was stopped when the press- 
ure in the bottle dropped to a vacuum, sometimes to 25 inches vacuum. 


After adding isopropanol to the reacted solution, a white or brown 
precipitate formed. A portion of it could be melted on a hot plate from 
50° to 100°C. Most of the precipitate was dissolved in water; a few 
pieces, showing the characteristics of solid polyethylene, floated. Dur- 
ing filtration of isopropanol solution, some viscous oil was apparent on 


the filter paper. 


In another series of tests conducted in the presence of 0.046 to 0.006 
gm. oxygen similar results were obtained. A pilot plant for ethylene poly- 
merization was described. Information concerning the effects of states 
of monomers, concentrations of catalysts, temperatures, and pressures on 
polymerization will be obtained. 


26. THe SEPARATION OF A HyprROGEN-CARBON DiIOxIDE MIXTURE BY 
Gasrous DIFFUSION. 
Russell A. Primrose and Frank C. Vilbrandt; Virginia Polytechnic 
Institute 


A mixture of 50 mol percent hydrogen and carbon dioxide was dif- 
fused through a Dexiglas fiber glass filter 0.008 inches thick manufac- 
tured by C. H. Dexter and Sons, Inc. A separation of 2 per cent was 
obtained at a flow rate of one cubic foot per hour and a vacuum of 
20 inches of mercury. Using a 1106-B fiber glass filter 0.018 inches 
thick, manufactured by Mine Safety Appliances Company, a separation 
of 3 percent was obtained at a flow rate of 4 cubic feet per hour and 
a vacuum of 20 inches of mercury. 


27. Mecuanisms By Wuicuh ULtTrasonic ENERGY AFFECTS TRANSFER 
Rates In Ligum-Ligum EXTRACTION. 


H. A. Woodle, Jr. and Frank C. Vilbrandt; Virginia Polytechnic 
Institute 


High frequency sound waves are known to produce numerous and 
varied effects in a liquid system. This investigation was undertaken to 
illustrate the effects of subjecting a two-phase, three-component liquid 
system to ultrasonic waves. 

Experimental work was conducted at freqeuncies of 40 and 800 KC, 
and at varied times and intensities of treatment. Extraction, in the con- 
centration range of 14.4 to 14.8 weight percent methyl alcohol in toluene 
by distilled water was studied both with and without ultrasonic treatment. 


Results of cocurrent and countercurrent tests show that isonation in- 








424 THE VIRGINIA JOURNAL OF SCIENCE [September 
creases extraction rates by increasing interfacial area between phases 
through local agitation and mixing at interfaces, by removal of minute 
stagnant liquid Iayers at the interfaces through continuous induced agita- 
tion and circulation currents, and by a continual supply of fresh mate- 


rial from both phases to the interface through bulk phase circulation cur- 
rents. 


SECTION OF GEOLOGY 


1. Wat Is BASEMENT IN VirGINIAP 
Charles E. Sears; Virginia Polytechnic Institute 


The problem of determining what is basement is a difficult one and 
in many cases is mainly one of definition. If basement is defined as 
consisting of rocks of different sedimentary and or structural environment 
separated by a profound break which may be due to several causes, we 
can talk about basement regardless of rock types or ages. Using this 
definition, there can be more than one basement. Under this definition, 
basement in Virginia can be described as follows: The first basement 
would consist of rocks of the Piedmont types which underlie the Coastal 
Plain sediments and which may also underlie the Paleozoic rocks of the 
area from the Blue Ridge Alleghany Plateau. The second basement, if 
present, would consist of rocks older or more complexly folded and meta- 
morphosed than the metasediments-sedimentary-igneous complex of the 
Piedmont. It is possible to conceive of a third basement which may under- 


lie the second basement rocks. Under this definition, rock types and ages 
need not be considered. 


2. STRATIGRAPHIC AND GEOGRAPHIC DISTRIBUTION OF SOME UPPER CLIN- 
TON (SmuRIAN) Bracuiopops. 


C. G. Tillman; Virginia Polytechnic Institute 


An analysis of the stratigraphic distribution of brachiopods within the 
lower part of the Middle Silurian Series in the eastern United States 
reveals that brachiopod assemblages can be used successfully for regional 
correlation. Based on brachiopod distribution, the upper part of the 
Osgood formation and probably most of the Laurel limestone of Indiana 
may be correlated with the Irondequoit limestone of New York. The 


Waldron shale of Indiana correlates with the Rochester shale of New 
York. 


Three parallel, environmentally controlled, faunal zones based on bra- 
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chiopods can be recognized in rocks of Rochester age from Indiana east- 
ward to the limit of the Silurian outcrop in the central Appalachians. 


The westernmost environmental zone is characterized by the rich Waldron- 
Rochester fauna. The two easternmost zones are distinguished by pro- 
gressively impoverished Waldron-Rochester faunas and by the appear- 
ance of several new forms. 


Preliminary work suggests that these parallel environmental zones 
roughly coincide with regional distribution of rock types. The western- 
most zone is in a region of limestone and dolomite with minor shale, 
the next zone eastward is in a region mainly underlain by shale with 
some limestone, and the easternmost zone is in a region mainly under- 
lain by sandstone with some shale. 


3. GEOMORPHIC SIGNIFICANCE OF RESIDUAL AND ALLUVIAL DEPOsITs IN 
THE SHENANDOAH VALLEY, VIRGINIA. 


John T. Hack; United States Geological Survey 


Study and mapping of the surficial deposits in the drainage basin of 
the Shenandoah River indicate a close relation between bedrock and the 
distribution of residual and alluvial deposits. Saprolite is widely distrib- 
uted on the Cambrian and Ordovician limestones, especially on rocks like 
the upper part of the Beekman town dolomite that contain. massive chert. 
The chert forms a residual mantle of stones that protects the finer grain- 
ed insoluble residue from erosion. Saprolite is commonly absent on rocks 
like the Martinsburg and Athens formations that, on weathering, do not 
yield coarse insoluble fragments. 


Alluvial deposits cover Tess than one-third of the valley floor, and 
occur where streams enter limestone or shale areas from mountains under- 
lain by more resistant sandstone and quartzite. Coarse alluvium is de- 
posited near the mountain foot by laterally migrating streams in pediment- 
like aprons. Piracies occur in these areas because the main streams issu- 
ing from the mountains have steeper gradients than their own minor tribu- 
taries that head on the valley floor, in softer rocks. 


The rough accordance of summit levels of the hills on the valley floor 
that has given rise to the concept of a valley floor peneplain results from 
the adjustment of slopes to a regularly spaced drainage network in a 
region having rocks that are roughly of the same resistance. Relief is 
considerably lower in the Martinsburg shale areas, however, than in lime- 
stone areas and is highest in the outcrop belt of the Beekmantown dolo- 
mite. The present topography is better explained as the result of long- 
continued and deep erosion of a folded mountain chain that is close to 
isostatic equilibrium than by a theory involving still stand, uplift, and 
erosion, such as the theory of multiple erosion cycles. 
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4. A Furruer Discussion OF THE SALTVILLE FAULT IN SMYTH AND 
WASHINGTON CouNTIES, VIRGINIA. 


Wilbur A. Nelson; University of Virginia 


In 1956 and 1957 additional drilling was carried on about one mile 
south of the Saltville fault in Washington County, Va. This drill hole 
which was located on Tin Bridge Road, passed through the Saltville fault 
at 2401 feet and penetrated the MacCrady formation of Mississippian age. 
The information obtained from this drill hole supplemented information 
obtained from several other drill holes completed about ten years ago, 
extending from near Chatham Hill in Smyth County, Va., and shows for 
a distance of over twenty miles that the Saltville fault is a low-angle 
bedding plane fault having an average dip of around 20° to the south- 
east, except along the trace of the fault where steeper dips occur due to 
the fact that a normal fault occurs just to the northeast of the trace of 
the Saltville fault, which has downdropped the Saltville fault shingle 
block and produced a drag along the trace of the fault with dips as 
much as 60°. It is believed that further work along the Saltville fault 
to the northeast and southwest of this twenty mile section will show that 
similar conditions exist for some distance along this fault. 


5. A PretrrocrapHic ANALYSIS OF THE MosHEIM FORMATION AT STRAS- 
BURG, VIRGINIA. 


W. C. Sherwood; Virginia Council of Highway Investigation and 
Research 


The purpose of this paper is to give a petrographic description of the 
Mosheim Formation as it occurs at the Dominion Quarry, approximately 
2 miles NE of Strasburg, Shenandoah County, Virginia. The quarry at 
this point contains a complete cross section of the formation which strikes 
N 45° E and dips 30° to the SE. Nineteen samples were taken at 
approximately 8 foot intervals over the entire vertical section. Due to 
the extremely homogeneous nature of the formation, hand specimens show 
only slight differences. Generally the material is dove gray, compact, 
very fine grained, thickly bedded, indurated and breaks with a hackley 
to conchoidal fracture. Frequent inclusions of clear crystalline calcite 
occur in all but one specimen. Chemical analyses of the Mosheim in 
this area show CaCO, — 98.25% and MgCO, — .80%. In thin section 
the rock is shown to be essentially cryptograined calcite. This material 
shows some degree of transformation to pellets and comprises a total of 
about 80% of the rock mass. Irregular patches and veinlets of coarse 
granular calcite roughly parallel the bedding. Individual grains are euhe- 
dral and twinned. These “eyes” compose about 20% of the thin sec- 
tion area. Minor structures include stylolites, fossil calcite and banding. 
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Insoluble residues from all specimens average 1.96%. ‘The coarse frac- 
tion contains quartz, pyrite and muscovite. Minus 53 micron material 
was X-rayed and identified as illite with traces of quartz. 


6. CHANNELED IRREGULARITIES ON THE KNOx SURFACE WOLF CEMETERY, 
WASHINGTON CouNTy, VIRGINIA. 


L. P. Harris; Virginia Polytechnic Institute 


In a small area 1.25 miles northeast of Shortsville, Washington County, 
Virginia, there are irregularities on top of the Knox dolomite which indi- 
cate the presence of an old channeled depression which are formed dur- 
ing an interval of temporary emergence of the sea floor in late Canadian, 
early Champlainian time. The evident local relief on top of the Mascot 
dolomite is of interest because of the clarity with which the unusual 
geologic relations are revealed in this locality. 


7. MINERAL OCCURRENCE AND ASSOCIATIONS IN THE ALBEMARLE CRUSH- 


ED STONE Quarry (Catoctin FoRMATION) NEAR SHADWELL, ViR- 
GINIA. 


William F. Giannini and William K. Rector, Jr.; University of Virginia 


The purpose of this paper is to report the mineral occurrences and 
associations in the Albemarle Crushed Stone Quarry. The quarry, owned 
by Mr. Luck, is 3.2 miles from the eastern city limits of Charlottesville, 
Virginia, on Route 250, near Shadwell. It is approximately 1,000 feet in 
length and 600 feet in width, with three terrace levels, ok approximate- 
ly 30 feet in height. 


The minerals occurring in this quarry may be grouped into three major 
associations. These are the Catoctin greenstone assemblage, amygdule 
fillings in the greenstone, and a rhyolite dike assemblage. Those found 
in the Catoctin are calcite, chalcopyrite with subordinate malachite, chlo- 
rite, epidote, albite metacrysts, specular hematite, magnetite crystals, pink 
orthoclase, pyrite, quartz, tremolite-actinolite asbestoes, and vermiculite. 
The majority of these minerals are secondary and occur in fractures or 
in distinct zones in the greenstone. Minerals in the amygdule fillings of 
the greenstone are disseminated specks of chalcopyrite, epidote surround- 
ing chlorite and filling the entire vesicule, and green quartz. Associated 
with the rhyolite dike are calcite and dolomite crystals, purple and white 


fluorite, hematite, and quartz, all occurring as secondary minerals fill- 
ing fractures. 
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8. REMARKS ON CARBONATE-DERIVED GOSSANS NEAR STONY POINT, Vin- 
GINIA, 


J. F. Tazelaar; University of Virginia 


Twelve miles northeast of Charlottesville, Virginia, two gossan-capped 
veins of Precambrian age cut Swift Run sediments. Regional tectonics 
produced these fissures which were subsequently healed by quartz-sul- 
phide melts. 


Both gossans have a similar mineralogy (goethite-limonite, quartz) and 
cavernous habit. The more prominent gossan outcrops for 1800 feet, 
averages 5 feet in width, is terminated and rendered schistose at its north- 
ern extreme by a strike-slip fault. Crudely aligned aplite outcrops sug- 
gest faulting of the southern extreme. 


Belief that the porous gossans represented oxidation and hydration of 
sulphides solely has led to futile attempts to locate a supergene zone. 
Summarily, if sulphides (chalcopyrite, pyrite) were present their detec- 
tion by an electrical survey appeared feasible. A self-potential survey 
was carried out and the results failed to indicate workable sulphides at 


depth. 


Polished ore specimens reveal a late iron carbonate (siderite) replace- 
ment of pyrite (early) and chalcopyrite (late). Thus, deposition of cop- 
per sulphide was delayed, possibly prohibited, and malachite, a copper 
carbonate, was formed. At any rate, the cavernous to massive gossans 
are best explained as products of chiefly siderite oxidation and hydration, 


not sulphide. 


9. PROGRAM OF THE DiIvISION OF MINERAL RESOURCES. 
J. L. Calver; Division of Mineral Resources 


The Division of Mineral Resources is the division of the Virginia De- 
partment of Conservation and Development charged with the responsi- 
bility of conducting research on the geology of the Commonwealth. These 
responsibilities include mapping the shape of the land surface, a program 
carried out cooperatively with the United States Geological Survey; map- 
ping the surface and subsurface formations and preparing geologic maps; 
preparation of reports concerning the occurrence, physical and chemical 
properties of rock and mineral materials; determination of possible indus- 
trial usefulness of these materials; and serving the citizens and industries 
of the State by disseminating the results of these investigations. It is 
apparent that the size and scope of the Division’s work is indeed large. 


The real endowment of the Commonwealth is still the earth and the 
future rests on what scientists may find in it, under it, or above it. Min- 
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eral resources, the rock and mincral materials below the surface and the 
very shape of the land itself exert an ever present influence on our every- 
day activities, our industrial economy, and even our way of life. 


10. Some Wortuigs 1n GEOLoGcy. 
Joseph K. Roberts; University of Virginia 


From the time of Agricola, scholars and investigators have developed 
the earth sciences from mere local concern to a widespread interest. The 
names of Werner, Cuvier, Sedgwick, Murchison, and many others became 
known in America which takes us back around a century and a half. 


In America Silliman, Dana, Eaton, Hall, and others early in their time 
set out to add to a growing and expanding science. As the years have 
gone by our many worthies have brought new facts from time to time, 
and a new geological front has been made in the last two decades. It 
is an expanding and a healthy advance and is penetrating most all of the 
regions of the earth. 


As long as a free world can meet on a fair level, and interchange com- 
mon knowledge there need not be local nor widespread concern over 
geological progress, which our worthies have started so well, and have 
handed down to this generation 


Each age will see, as it were, the passing and exchange of ideas by 
a Commonwealth of Nations. By lantern slides a selected group of 
worthies will be exhibited with these few words of appreciation. 


1]. THe Use or Smica SAND FoR Provipinc Sxkw RESISTANCE OF HIGH- 
way SURFACES. 


J. L. Eades; Virginia Council of Highway Investigation and Research 


The Virginia Council of Highway Investigation and Research proved 
that pavement surfaces composed of limestone aggregate often become 
polished. To correct this condition, the Highway Department has spent 
over a million dollars in its deslicking program. Thin applications of 
skid resistant material add little to the structural strength or the dur- 
ability of the road; therefore, it was necessary to find the most economi- 
cal method of deslicking with very thin layers of material. One of the 
most effective treatments is a thin application of Kentucky Rock Asphalt 
which is a crushed, asphalt impregnated sandstone. This material could 
be applied at the rate of 10-15 Ibs. per square yard. However, because 
the production rate of spreading was low and the initial cost of the mate- 
tial was high, there was a need for a better material. There was the 
challenge, to find a lower cost surfacing material which was just as effec- 
tive when applied at the 10-15 Ibs. per square yard rate. 
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An analysis of the rock-asphalt proved the sand grains to be very 
angular and almost all one size. It was learned that glass sands produced 
in Virginia were also very angular and had a similar gradation. Through 
experimentation with various asphalt contents and additives a blend was 
developed which could be applied as thin as Kentucky Rock Asphalt. 
These glass sands are now used to give the most skid resistant pavements 
in the state and for less money. 


12. ImpLicaTions oF SMOKY PHANTOMs IN Rock CrysTAL QUARTZ NEAR 
CRAIGSVILLE, VIRGINIA. 


Whitman Cross, II and R. K. Peare; University of Virginia 


The purpose of this paper is to report an occurrence and the possible 
origin of smoky quartz phantoms in some rock crystals. These crystals 
were found at the Gay Quarry, operated by the Lehigh Portland Cement 
Corporation’s Fordwick Plant, approximately two miles southeast of Craigs- 
ville, Virginia on county route 684. These crystals, which are from 2 to 
15 mm. in length, occur in fractures associated with clear rhombohedrons 
of calcite in the cherty limestone of the Upper Helderberg. The writers 
feel that these crystals may contribute information on the origin of some 
smoky quartz. Holden summarized previous work dealing with this sub- 
ject in 1925. He believed the smoky color of quartz was produced by 
uranium-radium radiations and was not a result of carbon compounds 
or inorganic impurities. 


Some of the smoky quartz phantoms from the Gay Quarry were found 
associated with smoky calcite capped by clear calcite. Such an occur- 
rence suggests that the smoky quartz and smoky calcite have a similar 
origin. A thin section of a smoky quartz crystal revealed impurities in 
the form of layered coatings parallel to the crystal faces. The apparent 
smoky appearance is caused by the inclusion coatings since crystal plates, 
when viewed endwise, are not actually smoky in coloration, but contain 
only numerous oriented inclusions. The outer coatings of the phantoms 
are thicker than the inner layers and, in one thin section magnified 450 
times, they appear to consist of microscopic crystals. These crystals are 
prismatic with pyramidal terminations. They have parallel extinction, 
birefringence, and are pleochroic with greatest absorption perpendicular 
to their length. These properties suggest tourmaline. Due to insufficient 
amounts of material, a definite identification has not yet been made. 


In conclusion, the writers feel that, in some cases, quartz which is 
apparently smoky may result from impurity cappings on the crystals dur- 


ing their growth history. 
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13. ConyuGATE Quartz VEINS IN THE LYNCHBURG GNEISS NEAR FANCY 
Gap, CARROLL County, VircINIA. 


B. H. Richard; Virginia Polytechnic Institute 


Three sets of joints occur near Fancy Gap, Carroll County, Virginia. 
Two of these sets, which constitute a conjugate set of shear fractures, 
have been filled wtih quartz. That all joints cut the gneissosity of the 
Lynchburg gneiss shows clearly that the joints developed after the gneiss 
was metamorphosed. The joints formed in three stages: 1) a set of 
nearly vertical shear joints that strike N55 E developed and was filled 
with quartz; 2) a set of nearly vertical shear joints that strike N75 W 
developed, locally displaced the first, and was filled wiht quartz: 3) 
another set of joints was formed and displaced the second set with move- 
ment essentially parallel to the strike and dip of the first set. The gneiss 
was plastically deformed subsequent to all jointing. 


14, CEMENTATION OF QUARTZOSE SANDSTONES OF WESTERN VIRGINIA. 
W. D. Lowry; Virginia Polytechnic Institute 


The cement of a few of the Paleozoic quartzose sandstones of western 
Virginia was introduced contemporaneously with sedimentation. The quartz 
grains of these sandstones, such as the hematite-cemented Clinton and 
the calcite-cemented Oriskany, retain much of their original shapes. In 
contrast, the quartz grains of the more common silica-cemented sand- 
stones, ranging in age from Cambrian to Pennsylvanian, have had their 
original shapes modified or destroyed. The grains are commonly char- 
acterized by outgrowths and solution concavities. The silica cement of 
these sandstones was not introduced from an outside source at the time 
of deposition. Instead it was derived by solution of the grains them- 
selves at points of contact where high unit stresses were developed as a 
result of either deep burial or major tectonic forces. The dissolved silica 
was deposited in lower pressure pore spaces to form outgrowths. 


Although the original porosity and permeability of most of these silica- 
cemented sandstones has been destroyed, a few retain appreciable poros- 
ity. The incomplete welding together of these grains may be attributed 
to either insufficient force to maintain the required unit stress as the area 
of contact increased or to the driving out by gas or oil of sufficient pore 
water to prevent complete transfer of silica. 


Business Meetinc: Dr. B. N. Cooper presented a memorial in honor 
of the late Dr. Marcellus H. Stow, Washintgon and Lee University. The 
following officers were elected: Chairman——J. T. Hack; Vice-Chairman 
—J. L. Calver; Secretary——R. S. Mitchell; Section Editor——B. W. Nel- 
son; Historian——J. K. Roberts. 
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Fietp Trip: About fifteen took part in the annual field trip under 
the leadership of Dr. C. E. Sears. It was planned to be a traverse from 
the Blue Ridge escarpment of Floyd Co. to Sinking Creek in Giles Coun- 


ty, but it was necessary to discontinue the trip before reaching Blacks. 
burg because of rain. 


SECTION OF MEDICAL SCIENCES 


1. A METHOD FOR THE STANDARDIZED PRODUCTION OF IRREVERSIBLE 
SHock FoLttowinc HeEmMorrRHAGIC HYPOTENSION IN THE CAT. 


Eugene D. Brand; University of Virginia 


Eight cats were subjected to temporary hemorrhagic hypotension by 
means of an arterial reservoir, and their subsequent courses were followed 
closely until recovery or death. A level of hemorrhagic hypotension of 
30 mm. Hg was found optimal, because lower pressures caused acute death 
from cardiac arrhythmia, and higher pressures unnecessarily prolonged 
the procedure. The degree of automatic reinfusion, or spontaneous up- 
take of blood by the cat from the reservoir, was the variable most closely 
correlated with subsequent development of irreversible shock. Expressed 
as per cent of the maximum bled into the arterial reservoir, the minimum 
uniformly fatal amount of automatic reinfusion was 35 per cent. 


2. A RELATIONSHIP BETWEEN MOLECULAR STRUCTURE AND STIMULATION 
OF MuscLE METABOLISM. 


D. R. H. Gourley; University of Virginia 


When tolbutamide (1-butyl-3-p-tolylsulfonylurea) is added to isolated 
frog muscle, the oxygen consumption of the tissue rapidly rises to a new 
rate which is maintained for several hours (Virginia J. Science, 8:338, 
1957). The increased consumption of oxygen is due to the oxidation 
of excess lactate which accumulates following stimulation of glycolysis by 
tolbutamide. There is little or no stimulation of glycolysis when the 
methyl group on the benzene ring para to the main chain of the molecule 
is absent or replaced by either a methoxy or carboxyl radical. Substitu- 
tion of an amino group (carbutamide) produces a compound that inhibits 
metabolism. Substitution of an ethyl, isopropyl or tertiary butyl radical 
produces compounds that are increasingly effective in stimulating gly- 
colysis and oxygen consumption. These effects are similar to those caus- 
ed in frog muscle by caffeine although, unlike caffeine, the sulfonylbutyl- 
urea derivatives apparently exert their effects without causing contracture. 
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3. Tue GROWTH OF THYROIDECTOMIZED Rats GIVEN 3,3’,5-TRIODOTHY- 
RONINE. 


Chalmers L. Gemmill; University of Virginia 


Thyroidectomized rats on an iodine deficient diet have little or no growth. 
Neither inorganic iodide nor 3,5-diiodothyronine promotes growth in these 
animals. Normal diet restored partially the growth and 3,3’,5-triiodo-L- 
thyronine restored completely the growth of the animal even after con- 
siderable time of cessation of growth on an iodine deficient diet. It is 
concluded that organically bound iodine is essential for the growth of 
thyroidectomized rats. 


4. SrupIES ON THE EFFECTS OF SCURVY AND INANITION ON THE MALE 
REPRODUCTIVE TRACT.! 


L. F. Cavazos and B. P. Kocen; Medical College of Virginia 


Eighty male guinea pigs were divided into 20 equal groups and studied 
as to pathogenic effects of avitaminosis C and inanition on the repro- 
ductive system. Experimental groups were fed as follows: (a) vitamin 
C-deficient diet, ad libitum, and no ascorbic acid; (b) vitamin C-deficient 
diet, ad libitum, plus 10 mg ascorbic acid daily; (c) vitamin C-deficient 
diet plus 10 mg ascorbic acid daily but food consumption was adjusted 
in order that the animal weight would follow the weight of the scorbutic 
animal; and (d) vitamin C-fortified diet, ad libitum, plus 10 mg ascorbic 
acid daily. Animals on the restricted diet (c) were used to differentiate 
between changes brought about by caloric restriction and those induced 
by ascorbic acid deficiency. Staining reactions included periodic acid- 
Schiff technique, Sudan black B, oil red O, toluidine blue, azure A-eosin 
B and the ascorbic acid method. 


Spermiogenesis was blocked or inhibited in the majority of the scorbutic 
animals and most of the inanition controls, but no changes were noted 
in the Sertoli cells, or connective tissue elements of the testes. There 
were pathologic alterations in the Leydig cells of 16 of the scorbutic 
animals. These changes were characterized by pyknotic nuclei, cell 
spindling and fibroblastic forms. Sloughed spermatids were present in 
the epididymis of the scorbutic guinea pigs, but were seen infrequently 
in the inanition controls. 


5. Some Errects or X-IRRADIATION ON GurNeEaA Pic Brarn CorTEX WITH 
SPECIAL REFERENCE TO THE AGE FacrTor.! 


Robert H. Brownson and Burton A. Moss; Medical College of Virginia 





1Supported by Grant A-1181 (c) from the U. S. Public Health Service. 
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Certain cytological and histochemical approaches have been made to- 
wards evaluation of the effects of 1600 r units of X-ray delivered bilate. 
rally to the animal’s head. The 30 guinea pigs utilized in this study 
were grouped by ages into 1 month, 6 months, 9 months, 15 months, 38 
months, and 62 months. Control and experimental animals were sacr- 
ficed simultaneously 32 days post irradiation time. Tissues were initially 
fixed in situ by perfusing with 10 percent formalin and physiological 
saline-acacia. Further fixation was then caried out. 


Control animals demonstrated higher counts of perineuronal glial satel- 
lite cells than experimental animals. Average numbers of glia/neurons 
for all control animals was 0.90 and for the experimental, 0.70. Iden- 
tification of types of perineuronal glial satellite cells demonstrated that 
in controls 63 percent were oligodendroglia, 22 percent astrocytes, and 
15 per cent microglia. Experimental animals indicated a decrease in 
microglia and increase in oligodendroglia. 


The Feulgen reaction revealed in experimental animals 1) that neurons 
exhibited conspicuous Feulgen positive granules approximating the nu- 
clear membrane; 2) in glial cells, alteration of the staining pattern from 
the control animals. Hortega’s silver carbonate method for pigment, 


osmic acid method for degenerating myelin and phase microscopic analy- 
sis will be discussed. 


6. Motion Picrures oF CHANGES IN CELLS INDUCTED By X-Ray TREAT- 
MENTS OF TADPOLES AND TETRAHYMENAE. 


Carl C. Speidel; University of Virginia 
7. Tissue Cuttures rrom Human Apu.tt BroNcHIAL EPITHELIUM. 
Cornelia Hoch-Ligeti and Joyce P. Hobbs; University of Virginia 


Explants of bronchial epithelium were made in vitro from 140 adult 
human lungs removed by operation. Apparently normal bronchial epithe- 
lium taken from patients with carcinoma of the lung grew more often 
in primary explants than analogous epithelium from tuberculous patients 
or from patients with bronchiectasis or unresolved pneumonia. The his- 
tological appearance of the bronchial epithelium of the donor, even in 
a segment immediately distal from the explant, did not give an indica- 
tion of the facility with which the explants could be grown. Explana- 
tion of carcinoma of the bronchus was unsuccessful in 4 cases. Two 
explants both derived from cases of carcinoma of the lung, gave rise to 
permanent cell strains. The cells of the two permanent strains, growing 
in clones, assumed the morphological appearance of malignant cells dur- 
ing the 12 months of cultivation. Their histochemical behavior with re- 
gard to reduction of tetrazolium salts was also changed. When trans- 
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planted into cortisone-treated weanling rats, these cells grew for 3-4 weeks 
and invaded the surrounding muscles, however, no metastatic lesions were 
observed. 


8. EFFECT OF AMPHENONE ADMINISTRATION OF THE ADRENAL RESPONSE 
or Rats TO ALCOHOL INTOXICATION. 


J. C. Forbes and G. M. Duncan; Medical College of Virginia 


Amphenone _(1,2-bis-( p-aminopheny]) -2-methy]l-propanone-1-dihydro- 
chloride) was fed for 7-14 days to half-grown male rats at a level of 0.5% 
in a diet consisting of equal parts ground pellets and complete synthetic 
diet containing 65% sucrose. The adrenal cholesterol concentration in- 
creased progressively to about 4 fold by 14 days, concurrently with mark- 
ed hypertrophy of the glands. The drop in the adrenal cholesterol in 
response to alcohol intoxication was either absent or markedly inhibited. 
The rate at which relatively unresponsive adrenals developed seemed to 
be a function of the initial age as indicated by weight of the rats and 
of the number of days amphenone was fed. The extent and duration of 
intoxication was quite comparable to that seen in control rats. Amphe- 
none feeding did not influence the rate at which alcohol disappeared from 
the blood. 


9. A “New” AUTOAGGLUTININ AGAINST STORED ERYTHROCYTES. 


Cecil Hougie, Janet L. Dandridge and O. B. Bobbitt; University of 
Virginia 


A high-titer autoagglutinin directed against stored erythrocytes was 
found in an elderly patient with a hemolytic anemia. The patient's serum 
agglutinated her own and all ABO compatible cells which had been stored 
for 72 hours with or without anticoagulants. The agglutinin had a wide 
thermal amplitude between 2 and 37°C, with an avidity greatest at 
37°C, and was present to a titer of 1 in 4000. Fresh cells exposed to 
a pH of 6.2 for 1 hour or papainised cells were also agglutinated. The 
agglutinability of stored cells could be reversed by treatment with ade- 
nosine and inosine. The agglutinin was relatively heat stable and no 
loss of activity occurred after heating to 56° C for 30 minutes, but almost 
complete inactivation was achieved by heating to 70°C for 2 minutes. 
The patient’s direct and indirect Coombs tests were negative, and the 
indirect Coombs performed on stored cells exposed to high non-aggluti- 
nating titers of the patient’s serum were also negative using 4 different 
types of Coombs sera. This agglutinin differs from any other hitherto 
reported. 
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10. Errect oF TEMPERATURE ON SECRETORY ACTIVITY AND OXYGEN 
CONSUMPTION OF ISOLATED FrRoG SKIN. 


Ernst G. Huf and Norma S. Doss; Medical College of Virginia 


A study is presented on the effect of temperature on unidirectional 
active ion transport, resting electrolyte equilibrium (electrolyte composi- 
tion) and oxygen consumption in isolated frog skin. The aims were two- 
fold; first, to find out whether the rate of active transport can be changed 
without affecting the Na+ and K+ balance of skin itself; secondly, to 
arrive at minimal A Na+/AO, values by correlating quantitatively inhibi- 
tion of active ion transport with inhibition of O,-consumption. NaCl 
transport was maximal at 20°C. At 28° and at temperatures below 20°, 
rate of NaCl transport was diminished. In many instances NaCl trans- 
port was diminished in skins which maintained their normal Na+ and K+ 
content. In several cases, however, neither rate of transport nor resting 
electrolyte equilibrium was affected; in other cases both were. 


O.-consumption decreased when lowering the temperature over the range 
from 28° to 10°C. From a plot of log Qo. against 1/T an activation 
energy of » = 13,700 cal was calculated, valid for the range from 10° 
to 20°C. It appeared that » was smaller for temperatures about 20°C. 
Working between 10° and 20°, it was found that, on the average, 4 
to 5 equivalents of N+ were transported for one mole of 0, consumed 
in skins with undisturbed resting electrolyte equilibrium. 


11. A CELL For Osmosis AND DirFrusion Stupies OF ISOLATED SECRE- 
TORY MEMBRANES. 


Addison D. Campbell, Thomas E. Gilmer and Ernst G. Huf; Experi- 
ment Incorporated, University of Richmond and Medical College of 
Virginia 
A cell, 10 inches long and 3 inches in diameter, has been constructed 
of lucite and consists of two nearly identical halves. When the membrane 
is held in the cell, it separates two chambers of 30 cc each, in which is 
placed the material to be studied. Connections to current electrodes are 
provided at the ends of these chambers thereby furnishing a means of 
setting up a current in the cell and, thus, controlling the potential differ- 
ence across the membrane. Another pair of electrodes, located at the 
membrane, allows for the measurement of this potential. Both sets of 
electrodes are connected to the auxiliary circuit through calomel electro- 
des. The cell is further equipped with connections for osmometers, means 
of filling and draining the chambers, magnetic stirrers, and is surrounded 
by a water jacket for temperature regulation. Tests show that the poten- 
tial over the area of the membrane is constant to within 1 mv and the 
temperature is constant to + 0.02° C. 
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12. An APPARATUS FOR THE STupy OF ISOLATED SECRETORY MEMBRANES 
AT AUTOMATICALLY CONTROLLED MEMBRANES POTENTIALS. 


Thomas E. Gilmer, Addison D. Campbell and Ernst G. Huf; Experi- 
ment Incorporated, University of Richmond and Medical College of 
Virginia 


An apparatus is described which automatically and continously controls 
the potential across an isolated membrane in a conducting liquid. Poten- 
tial probes adjacent to the membrane on each side provide the means for 
measuring the potential; this signal is also used as the input to a servo 
amplifier. The servo amplifier in turn operates a motor-driven slide-wire 
which varies an applied voltage to produce a null signal at the input. 
This voltage is applied through suitable electrodes across the ends of the 
chamber containing the liquid and membrane. 


The servo amplifier, motor and slide-wire are adapted from a standard 
Varian Model G-10 strip-chart recorder. The alterations to the recorder 
are in the circuit and in the gearing between motor and slide-wire. A 
motor-driven micro switch makes possible the automatic alternate meas- 
urement of spontaneous membrane potential and current at controlled po- 
tential. 


Results are given of a series of measurements made on frog skins in 
Ringer solution; the effect of the addition of various inhibitors on the 
spontaneous potential and the short circuit current is shown. The appa- 
ratus can be used in conjunction with radioactive tracer studies to give 
an accurate measure of the total energy associated with active ion trans- 
port. 


13. MertTasoric Stupres oN IsoLATED EPITHELIUM OF FROG SKIN. 
Leif Skjelkvale, Kathryn Nieder, and Ernst G. Huf; Medical College 


of Virginia 


The aims of the present study are to investigate the effect of: (1) 
Krebs cycle metabolites and related compounds on O, consumption of 
intact skin epithelial cells; (2) enzyme inhibitors in the presence and 
absence of substrates on O, consumption; (3) substrates (shown to be 
effective on O, consumption) on net rate of active Na+ transport by 
measuring the electric current output of isolated, intact skin. To remove 
the epithelium, pieces of abdominal skins were kept overnight in the cold 
room in a small volume of bicarbonated water (pH = 7.0). Histological 
evidence is presented to show that all layers of a well-preserved epithe- 
lium can be removed by gently scraping the surface of skin, pretreated 
as mentioned. Mineral analysis showed that treated skins had reduced 
their Na+ and K+ content to about 1% of the original values; water 
content was slightly elevated. Nevertheless, a vigorously respiring isolat- 
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ed epithelium could be obtained. Qo, measurements on isolated epithe- 
lium (using the Warburg technique) in the presence and absence of 100 
units of penicillin and 100 » gm streptomycin showed that for a period 
of at least 4 hours all O, is consumed by epithelial cells, — not by micro- 
organisms that might have been present. Pyruvate and oxalacetate (0.1 
—5 mM) increased O, consumption. Oxalacetate (5 mM; the cnly sub- 
stance tested so far) was also able to increase (40% for 6 hours) the 
electric current output as a result of increased active Nat transport. 
Fluoroacetate significantly depressed O, consumption. Sodium acetate 


was able to protect against fluoroacetate but only when present before 
addition of fluoroacetate. 


14.Ion ACTIVITIES WITH PRESENCE OF KIDNEY BRIES. 
Sidney Solomon; Medical College of Virginia 


15. METABOLISM OF NICOTINE IN THE HuMaAN.! 


Edward R. Bowman, Lennox B. Turnbull, and Herbert McKennis, Jr.; 
Medical College of Virginia 


In previous studies from this laboratory [J. Am. Chem. Soc. 79, 6342 
(1957) ] urine of dogs, following intravenous administration of nicotine, 
was examined for metabolites. Examination of male human urine after 
oral administration of nicotine (30 mgm/per day for three days in divided 
doses of 3 mgm each) and examination of male smokers’ urine has now 
been accomplished through similar techniques. The urine of smokers is 
similar to that of nicotine-treated dogs in that the chloroform soluble 
metabolites upon paper chromatography with 0.5 N ammonia water — 
(1 vol.) -n-butanol (4 vol.) -ethanol (1 vol.) separate into three Koenig 
positive zones (Rf 0.61, 0.73, 0.86). In addition to these metabolites, a 
zone corresponding to unchanged nicotine is observed. This latter find- 
ing confirms the work of earlier investigators. The Rf 0.73 material from 
the chloroform extract of a human volunteer who ingested nicotine was 
purified by chromatography on alumina and passage through a Dowex-l 
(OH) column. An oily fraction obtained from this operation readily 
yielded a yellow picrate (micro m.p. 100-102°) corresponding to cotinine 
picrate. The infra red absorption spectra of authentic and isolated pic- 
rates were identical. The mixed melting point showed no depression. 
The involvement of cotinine in the metabolism of nicotine in the human 
points to the probably occurrence of other metabolites, including »-(3- 
pyridyl)-y-methylamino-butyric acid, and other compounds which can 
arise from nicotine via the metabolic intermediate cotinine. 


1Aided by grants from the Tobacco Industry Research Committee and the Ameri- 
can Tobacco Company. 
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SECTION OF PSYCHOLOGY 


1. A FotLow-up Stupy oF ScHooLt RELATED REFERRALS. 
Roberta Keifer Simmons; Norfolk Mental Hygiene Center 


This study was intended as an evaluation of the work of the Norfolk 
Mental Hygiene Center in reference to cases of maladjusted or disturbed 
school children referred either directly from the area school authorities 
or from other agencies. The investigation was carried out by means of 
a questionnaire completed by the visiting teachers engaged upon the fol- 
low-up study. The information on 46 completed questionnaires was clas- 
sified and tabulated yielding summary data presented in table form under 
such headings as: age, sex and grade; referral sources; recommendations 
effected and not effected; other action taken; present condition; further 
action recommended; and comments concerning the present status of the 
case. From this information it has been possible to draw conclusions 
concerning the efficacy of both the clinic and school services together 
with recommendations for improvements in these services as well as the 
use of the follow-up technique. 


2. VARIATION OF WHOLE-PART METHODS OF LEARNING AND EXPERIMENT- 
ERS. 


F. J. McGuigan; Hollins College 


McGuigan and MacCaslin have suggested that much of the superiority 
of the whole method may be due to the fact that it entails greater dis- 
tribution of practice than does the part method. The present study 
sought to further vary the amount of distribution and simultaneously the 
extent to which the method is whole or part. A second purpose was to 
sample a population of experimenters. 


Seventy-two undergraduate women served as subjects and nine as ex- 
perimenters. The task used was the reproduction of a kuo block task. 
Four methods were: a part method, a very incomplete whole method, 
an incomplete whole method, and a whole method. Hence a 9 x 4 
factorial design was used. 


The results were: No significant difference among experimenters; a 
significant difference among methods such that the whole method was 
superior to the others, and the incomplete whole method was superior 
to the incomplete whole method and the part method. Hence these 
results are in accord with the McGuigan and MacCaslin hypothesis and 
indicate that generalization to the population of experimenters is tenable. 
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3. CuTaNreous ELEctricaL AI. 


Glenn R. Hawkes; University of Virginia 


In the University of Virginia Psychological Laboratory there has been 
devised a cutaneous communication system using a matrix of mechanical 
vibrators to impart encoded information to a subject. While it is theore- 
tically possible to design such a system using electrical stimuli to pro- 
duce vibratory sensations, almost no published research data report cuta- 
neous sensitivity to electrical current. Intensity of stimulation is a cue 
used in the mechanical communication system, but no information is 
available on sensibility to electrical current intensity changes. This re- 
search was an investigation of cutaneous sensitivity to changes in alter- 
nating current intensity. 


The possible effect of differing frequencies of stimulation was deter- 
mined by use of 100, 500, and 1500 cycles per second of alternating 
current. Data are not yet complete, but the effect of different frequency 


appears small, a result comparable with research using mechanical vibra- 
tion. 


The effect of weak or strong levels of the standard on discrimination 
of intensity changes was investigated by using a standard level just above 
the absolute threshold and a standard just below the tolerance limit. 
The effect of different intensity levels of the standard is small; published 
results using mechanical vibration show considerably better discrimina- 
tion at strong intensity levels of the standard than at weak intensities. 


4. CurTanseous FreQueNCcy DiscrRIMINATION. 
Genevieve Dugan Goff; University of Virginia 


To measure the ability to discriminate differences in frequency of a 
cutaneous vibratory stimulus, it is imperative that cues from concomitant 
changes in subjective intensity of the stimulus be eliminated. This was 
done in the present study by finding for each frequency used the inten- 
sity which rendered that freqeuncy subjectively equal in intensity to a 
100 c¢.p.s. standard. Each of four observers used made these equal 
intensity judgments for two intensity levels of the standard — 25 d.b. 
and 35 d. b. above threshold. Using the individual equal intensity curves 
thus obtained, each observer then made judgments of differential fre- 
quency for 25, 50, 100, 150, and 200 c.p.s. Curves are presented for 
one observer showing the equal intensity and differential frequency 
values. Differential frequency was found to increase with frequency and 
to decrease with intensity. 
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5. LocicaL REASONING AND SCIENTIFIC TALENT. 
Antonia Bell Morgan; Merrifield, Virginia 

The Morgan Test of Logical Reasoning was given to the 40 winners 
of the Westinghouse Science Talent Search in 1957 and again to the 
40 winners in 1958. A statistical analysis of the results of these 80 
winners and a comparison of the scores of these winners with other 
groups reveals that these high school seniors, as a group, are more logical 
in their reasoning than college graduates with a Bachelor’s degree, col- 
lege graduates with a Master’s degree, college graduates with formal 
training in logic, supervisory employees in a large corporation, engineers 
with a Bachelor’s degree, college graduates with a law degree, and dis- 
tinguished college graduates selected by a Government agency for train- 
ing as executives. ” The conclusion is drawn that one aspect of science 
talent is marked ability to reason logically. A corollary conclusion is 
that this may prove useful in the detection of scientific talent at the high 
school senior level. 


6. StimuLaTinc DiscoMFORT AND RELIEF IN WRITTEN DOCUMENTs. 
Dell Lebo and William Applegate; Richmond Professional Institute 


The Discomfort Relief Quotient has been employed frequently as a 
reliable measure of tension during psychotherapy. An examination of 
experimental work reveals a close correspondence between discussion 
topic and DRQ tension. Early in therapy, when a great number of prob- 
lems are mentioned, DRQ’s are high. Later, when the patient states 
fewer problems, lower DRQ’s occur. This systematic relationship can 
be discerned under a variety of conditions. Despite this close relation- 
ship, the specific role of topic as determinant of DRQ seems to have 
been largely overlooked. 


To investigate this relationship specifically 55 women were asked to 
write about three topics; an unhappy, happy, and “neutral” event. It 
was hypothesized that DRQ magnitudes could be produced to order: 
low, high, and intermediate for unhappy, happy, and “neutral” event 
stories respectively. 


The hypothesis was borne out. Two implications arise. This method 
is promising; it can be used to rapidly and easily compare DRQ’s with 
other objective measures of tension. The utility of DRQ measures as 
evidence of therapeutic success may be limited by their tendency to reflect 
the discussion topic. A counselor could influence the DRQ at will. 


7. Tue Controt or OLractory STIMULI. 
William R. Goff; University of Virginia 


Extensions of a previously reported technique for studying olfactory 
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sensitivity in small animals are presented. A simplified system of suc. 
cessive dilutions has been devised whic hpermits the presentation of 
accurately quantified odor vapor stimuli in concentrations of one part in 
one million or lower. This technique is being used to determine the 


absolute threshold of the albino rat to a series of homologous hydrocar- 
bons. 


8. THe DEVELOPMENT OF THE Iowa PicTURE INTERPRETATION TEST. 
Robert A. Johnston; University of Richmond 


This paper reviews the development of the Iowa Picture Interpretation 
Test, presenting the rationale and a description of the four scales which 
it includes. Its history is traced through several revisions with data con- 
cerning its reliability and validity. Also included is a review of the 
literature concerning the achievement scale of the IPIT and a summary 
of the theoretical and methodological considerations surrounding its use. 
Its purpose is to provide a background for both a critical consideration 
of the IPIT as a useful instrument for the assessment of the achievement 
variable and a better understanding of the research papers to be presented 
in the symposium. 


9. A FurtruHer INVESTIGATION OF THE EFFECTS OF ACHIEVEMENT IMa- 
GERY AND DIFFERENTIAL INSTRUCTIONS ON MAZE-LEARNING PERFORM- 
ANCE. 


Ann Hunter; University of Richmond 


Two studies investigating the effects of Achievement Imagery (Al) 
and motivational instructions on the learning of an electric maze had 
vielded conflicting results. In the initial study, it was found that there 
were no differences between high and low AI Ss under threat of shock 
instructions; while under neutral instructions, the high AI group made 
significantly fewer errors. A replication of this study, however, showed 
that high AI Ss made more errors than low AI Ss under shock instructions 
and that there were no differences under neutral instructions. The re- 
plication also yielded sex differences which were not found in the origi- 
nal study. 


The present study attempted to resolve these conflicting results. Cer- 
tain differences in procedure were also investigated, as was the general 
learning ability of the Ss in the AI groups. In general, the results lend 
more support to the conclusions of the second study. 


10. A Psycuoxincuistic ANALYsIs OF SPEECH BEHAVIOR IN Group DiF- 
FERING IN ACHIEVEMENT IMAGERY. 
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Rudolph F. Wagner; Richmond Public Schools and John E. Williams; 
University of Richmond 


This study was designed to investigate experimentally whether a psy- 
cholinguistic analysis would reveal any characteristic differences in the 
speech behavior of Ss with High and Low Achievement Imagery (AI) 
as measured by the Iowa Picture Interpretation Test (IPIT). A further 
variable was introduced in form of the K-Scale of the Minnesota Multi- 
phasic Personality Inventory (MMPI) in an attempt to refine the meas- 
urement of Achievement Imagery. Forty-four male college freshmen 
were divided into High and Low AI Groups. The two AI groups were 
then subdivided into High and Low Defensiveness Groups on the basis 
of the K-scale scores, yielding four subgroups in all. Ss were given ver- 
bal cues and their verbal responses were recorded and subsequently sub- 
jected to a psycholinguistic analysis. In the comparisons of High and 
Low AI Ss, the category of “nonfluencies” was the only one that yielded 
a statistically significant difference. No categories proved significant when 


High and Low Defensiveness groups were compared and no interaction 
effects between AI and K were found. 


11. ACHIEVEMENT IMAGERY AND A.C.E. Scores As PREDICTORS OF 
GRADES IN GENERAL PsyCHOLOGY. 


John E. Williams; University of Richmond 


The study investigated the relationship of differences in Achievement 
Imagery (AI), measured by the Iowa Picture Interpretation Test, and dif- 
ferences in “academic aptitude”, as measured by the A.C. E. test to aca- 
demic standing at the end of the first semester of a course in General 


Psychology. 


The major findings were, as follows: for women, high AI was asso- 
ciated with higher grades at all levels of academic aptitude with the 
most pronounced relationship in the middle range of aptitude; for men, 
AI was not associated with grades at any level of academic aptitude. 


12. Purpmiary DmaTION TO SPECTRAL STIMULI. 
Robert H. Gibson; University of Virginia 


An indirect method of correlating differential retinal sensitivity with 
wavelength of light stimulation has been described by Motokawa. He 
has reported that temporal change in retinal sensitivity, as measured by 
the magnitude of DC pulse required to produce a barely discernible 
phosphene flash, is related to the color of a two-second preadapting 
photic stimulus. His suggestion is that the obtained differentially shaped 
recovery functions represent the aftereffects of the three basic receptor 
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systems for color, in accordance with the trichromatic color theory. 


The present exploratory study was an examination of the time course 
of photopic pupillary dilation to red, green, blue-green, and white light 
of equivalent photometric brightness. Two levels of brightness were 
employed for one of the colors. Since the pupillary reflex is closely 
related to many retinal states, the form of the dilation function was 
examined for differences attributable to wavelength of foveal stimulation. 
No such differences were found; intensity (brightness) was judged to 
be the significant variable. 


13. A Comparison oF PATTERNS OF Drinxinc BEHAVIOR IN Rats Fot- 
LOWING WATER DEPRIVATION AND SALINE INJECTION. 


James F. Campbell, Jr.; University of Virginia 


Several investigators have reported using injections of predetermined 
doses of hypertonic saline to produce drinking behavior in the rat equiv- 
alent to that obtained following specified periods of water deprivation. 
The typical basis of comparison has been the total amount ingested dur- 
ing a test period. 


In a preliminary experiment employing a modified Stellar drinkometer 
the number of laps were cumulatively recorded to determine the patterns 
of drinking for six rats during a one hour period after either 24 hours 
water deprivation or injection of a ten percent saline solution. 


While the total amount drunk was comparable under each condition, 
the deprived animals drank in an initial burst of about 500 laps followed 
by, brief pauses and short bursts of 30 to 40 Iaps for the remainder of 
the hour. The injected rats, subsequent to a similar initial burst, stop- 
ped for a longer interval and then took 200 to 250 laps. The rats which 
were switched from a deprivation to an injection schedule changed pat- 
terns of drinking, but the initially injected did not. 


Current studies are attempting to determine the cause of the failure 
to reverse as well as to answer other questions about these phenomena. 


14. THe PARENTAL PATHOGENS TEST. 
Harold E. Paine; Memorial Guidance Clinic 


The Parental Pathogens Test is a thematic apperception type of projec- 
tive technique employing ambiguous stick figures and specifically struc- 
tured verbal directions. It was originally designed to get at certain pa- 
thogenic parent-child relationships. This is an introduction of a techni- 
que for which no formal normative or validating data are available. Clini- 
cal experience with it indicates that it can be a reliable, valid, and use- 
ful instrument. 
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It has been observed that the test reveals, in addition to the specific 
pathogens: family and life role, self-concept, kinds of self-expression 
and communication characterizing the family, the nature of interpersonal 
relationshps, and the defense mechanisms. 


The PPT is regarded as being most useful in “middle childhood” (6-12 
years). It shows promise of special significance for understanding the 
child within the context of his total family inter-relationships. 


15. Wo Is THE PATIENT? 
A. W. Jeffreys; Western State Hospital 


Traditionally the psychotherapeutic treatment of psychosis is adminis- 
tered primarily to the patient, while significant relatives and friends enter 
little, if any, into the treatment process. The importance of treating 
significant people in the patient’s life is becoming more recognized and 
in some instances realized. In therapy with children, the value of treat- 
ing parents has always been recognized and even demanded by some 
clinics. 


The author cites three cases where improvement of adult psychotics 
followed treatment of adults significant to the patient. Should such an 
approach prove fruitful, a very serious question arises within our society 
as to who should receive treatment — the carrier of the symptoms or 
the person (or persons) who enters into the generation of the symptoms. 
Most often the latter exhibits no behavior or symptoms that would allow 
for enforced treatment under the present value system of our society. 


16. A REPETITION OF THE MILLER EXPERIMENT ON ACQUIRED FEAR. 
Raymond H. Kirby; The College of William and Mary 


An experiment by Myers and Miller (1952) had demonstrated that 
the Miller (1948) demonstration of fear as motivation and fear-reduction 
as reinforcement lacked a necessary control for “exploratory” behavior. 
It was the purpose of this experiment to repeat the original Miller experi- 
ment with a control group. 


A group of ten white rats was trained and tested using the same 
procedure employed by Miller in 1948. Another group of ten white rats, 
the control group, was given the same procedure except that they receiv- 
ed no shock on the fear-acquisition trials. 


Using the measure of latency to turn a wheel to escape the compart- 
ment in which the rats had a history of shock, the experimental group 
was found to have more responses of escaping and shorter mean latencies 
for escape. 
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The data were interpreted as supporting the conclusions of the 1948 
Miller experiment —— i.e., that fear can be motivating and fear-reduc- 
tion can be reinforcing. 


17. An Apparatus For StuDYING VARIABLES OF HuMAN TASTE THRES- 
HOLDs. 


John B. Feallock; University of Virginia 


Three variables are discussed which are likely to have effects upon 
taste processes and are capable of being studied peripherally in man. 
These are the temperature of the taste solution, the interaction of temp- 
erature with taste quality, and the rate at which a taste solution flows 
over the tongue. The substance of this paper is the description of an 
apparatus that will permit the control of these variables in the study 
of their effects upon absolute thresholds of taste. 


The tongue is stimulated by means of a modified Gustometer through 
which the taste solution flows by gravity feed at a constant rate. The 
rate is determined by one of a series of constricted tubes calibrated for 
rate of flow which is placed in the flow line. The rate of flow may be 
varied up to 1.6 ft/sec by this means, and is accurate to within 5% 
over most of this range. 


The temperature of the stimulus solutions and rinse water is held con- 
stant through the use of a thermostatically controlled water bath, water 
jacket, and heating coils. Temperature control is completely automatic 
and accurate to within 0.5° C at the point of stimulation for temperatures 
within the range of 20 — 45° C. 


18. LenctH oF DEeprRIVATION AND TIME OF TESTING AS DETERMINANTS 
OF FOOD INTAKE. 


George Cicala and John K. Bare; College of William and Mary 


The authors have previously demonstrated that if deprivation is begun 
at 1900 hours and extended for varying durations up to 24 hours, the 
subsequent 24-hour intake of white rats is determined to such an extent 
by their natural day-night cycle that deprivation fails to increase inges- 
tion. The present study provides similar long term measures of food 
intake when deprivation is terminated at a fixed time. 


White rats were subjected to a single deprivation and taught to press 
a lever to secure food on a continuous reinforcement schedule. There- 
after, the animal received all his food by performing this response. After 
72 hours of acclimatization, seven groups of eight animals each were 
deprived for 0, 2, 4, 8, 12, 18, and 24 hours. For half the animals 
in each group, deprivation was terminated at 1900, and for the other 
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half deprivation ended at 1300. Food intake was measured for 24 hours 
following deprivation. 


During the first hour of eating following deprivation, intake increases 
significantly as deprivation increases and time of testing fails to influence 
the behavior. Thereafter, both testing time and length of deprivation 
significantly alter food intake, and no interaction is apparent. 


SECTION OF SCIENCE TEACHERS 


1. The Science Teachers Section of the Academy was addressed by 
Mr. Frank Kizer of the State Department of Education on the methods 
this organization is now using to help the science teacher in Virginia. 


2. Dr. James W. Cole, Jr. moderated a program on Quantitative 
Measurements in the Teaching of Science. Different members of the 
Academic Year Institute presented phases of measurements applicable to 
the fields of chemistry, physics, and biology. 


In chemistry, Mr. William Karnes acted as host and presented Mrs. 
Edna Luck and Miss Natalie Holladay who demonstrated methods of 
measuring density, and from this, methods of calculating the percentage 
of metals in alloys. 


Mr. James Benton and Mr. Karnes presented a time reaction study on 
chemical reactions and plotted a graph of the results. 


In physics, Mr. Harlan Pafford served as host, Miss Ruth Carter ex- 
plained the equipment, and Mrs. Mariana Becker demonstrated that 
Ohm’s Law is not always correct. Mr. Pafford showed how graphs of 
such information could be plotted. 


In biology, Mrs. Ashley Morgan demonstrated how quantitative meas- 
urements can be used in biology in measuring the size of simple plants 
and animals and in calculating the reaction of the number of molecules 
in the photosynthetic reaction. 


Mr. Ramon Davis illustrated how the concentration of Ps. was detected 
in coleus stems and Jeaves. The effects of Pz. causing anemia in mice 
was also shown. Graphs were used to demonstrate the differences. 


The following officers were elected for next year. They are: Mae 
Jennings, Chairman; A. B. Niemeyer, Jr., Chairman-elect; Virginia Ellett, 
Secretary. 
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SECTION OF STATISTICS 


1. Compinep INTRA- AND INTER-BLOCK ANALYSIS FOR FACTORIALS IN 
INCOMPLETE Brock DEsIcNs. 


R. E. Walpole; Roanoke College 


The work of Kramer and Bradley on factorials in incomplete block 
designs has been extended to include the several suitable classes of two- 
associate class, partially balanced incomplete block designs, that have not 
at present been considered in the literature. For the balanced incom- 
plete block and the group divisible, partially balanced incomplete block 
designs, only the combined intra- and inter-block analysis is considered. 
However, in the case of the Latin Square, partially balanced incomplete 
block designs, both the intra-block analysis and the combined intra- and 
inter-block analyses are obtained. 


A study is made of the variances and covariances of the factorial esti- 
mators, and then of factorial treatment contrasts, along with the efficien- 
cies of the contracts in various designs relative to the corresponding con- 
trasts in completely randomized designs. Tests of significance for fac- 
torial effects are derived and single-degree-of-freedom comparisons are 
determined in order to investigate trends and special contrasts among the 
factorial effects. 


2. THe Use or Response SuRFACE ANALYSIS ON BIOLOGICAL MATERIAL. 
David C. Hurst; Virginia Polytechnic Institute 


Traditional analyses of variance on continuous treatments are compared 
with the response surface formulation. Pitfalls in the use of the response 
surface technique on biological material in bioassay and fertilizer experi- 
ments are pointed out. Some remedies are suggested. 


3. TRIANGLE, Duo-TrRI0, AND DiIFFERENCE-FROM-CONTROL TESTS IN TASTE 
TESTING. 


Ralph A. Bradley; Virginia Polytechnic Institute 


Much experimental work has been done in comparing triangle and duo- 
trio tests for the detection of differences in taste testing. Some of the 
mathematical implications have also been discussed by Hopkins and 
Gridgeman [Biometrics 11(1)]. In this paper we assume subjective re- 
sponses on a response scale and develop means of calculating correspond- 
ing probabilities of correct choices in triangle and duo-trio tests and ex- 
pected difference from control in the difference-from-control test. The 
two probabilities mentioned above are expressed in terms of the power 
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function of analysis of variance but required special evaluations in this 
problem. A table showing comparisons of the several tests is presented 
and from these power comparisons and power efficiencies may be evaluat- 


ed. 


4, INTRODUCTION TO STATISTICAL SAMPLING INSPECTION. 


G. F. White, Jr.; Richmond Professional Institute and Reynolds Metals 
Company 


Sampling Inspection involves the inescapable risk of making wrong deci- 
sions. Fortunately, the risks involved in sampling can be specified in 
advance and plans found or designed that will control these risks at 
economic levels. The two fundamental curves (Operating Characteristic 
and Average Outgoing Quality) showing the protection Characteristics 
of a plan and the Average Sample Number curve showing cost character- 
istics of a plan are described. The essential steps in selecting and apply- 
ing statistical sampling plans are discussed. 


5. APPLICATION OF VARIANCE-LENGTH CuRVES IN PropucT QUALITY 
ANALYSIS. 


William D. Hicks; Fieldcrest Mills, Incorporated 


The variations in linear weight of sliver, roving and yarn were eval- 
uated in terms of the variance-length curve. It was found that the 
variance-length curve is a means of completelv characterizing the weight 
variation in a strand of textile product. After discussing the method of 
sampling and testing, the statistical techniques of combining cut lengths 
to obtain all the requisite points on the variance-length curve are pre- 
sented. An example of a typical set of results is included. 


This paper is based on a thesis submitted by the author in partial ful- 
filment of the requirements for the M. S. C. degree at the Institute of 
Textile Technology, June 1957. 


6. METHODOLOGY FOR THE IMPROVEMENT AND ANALYSIS OF UNSATISFAC- 
ToRY ConpiTioN DaTA ON A COMPLEX AUTOMATIC ELECTRO-MECH- 
ANICAL SYSTEM. 


James R. Duffett; Virginia Polytechnic Institute 
This paper provides the following methodology: 


(1) Non-statistical methods which can be implemented without delay 
to improve an Unsatisfactory Condition Reporting System on a 
Complex Automatic Electro-Mechanical System. 

(2) Methods of statistical analyses which can be employed to evaluate 

reliability and quality when “common denominators”, such as com- 

ponent operating time and hardware complexity, are not available. 
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(3) Methods of statistical analyses which do require the availability feren 
of such “common denominators” as component operating time and by L 
hardware complexity. ey 

and 

The ultimate purpose of the methodology given is the evaluation and to pl 

improvement of the reliability and quality of the hardware. be aj 
ing 1 
7. ANALYSIS AND REDUCTION OF VARIATIONS IN THE PROCESSING PLant, redui 


Norbert Lloyd Enrick; Institute of Textile Technology 


9. 
In many types of processing, such as occur in the chemical and textile 
industries, it is desirable to determine the amount of variability present TI 
at each production stage. From this determination, it is then possible cant: 
to isolate those places where excessive variation may be occurring, and 
which may then be corrected. . In 
eal 
This type of variations analysis is often complicated by the fact that ing | 
there may be several machines at one processing stage, which may feed : 
randomly into the machines of the subsequent department. For example, T 
in cotton or synthetic fiber carding, the product from 50 to 100 cards Ir 
may feed randomly into 5 to 10 drawing frames, being mixed in the was 
process. Variance analysis may be utilized to break down processing plet 
variations at each stage into the within-machine, between-machine and 
room-overall components. Further statistical evaluations can then be P 
made to allow for the effect of mixing and blending, as well as for the as t 
effect of attenuation, draft, or dilution of stock. A 
In order to make these statistical tools useful in a plant that may — 
not have the continuous services of a statistician in the laboratory, a pws 
simplification has been developed, utilizing average within-machine and 7 
cross-ranges as estimates of variance components. 10. 
From a large number of actual applications of this technique, a typical 
example is used, illustrating how the within-machine, eeieunnaell 
and room-overall components of variation may be evaluated and utilized 
to isolate and subsequently correct places in processing where excessive * 
variations are occurring. This example involves the tracing of the flow Be 
of variations from process-to-process for five successive processing stages, oaks 
involving mixing and blending, as well as attenuation of the stock process- ie 
val 
8. APPLICATION OF LINEAR PROGRAMMING TO Dope METERING PuMP ber 
REPLACEMENT. — 


rt 
J. W. Cowdery; Celanese Corporation of America ve 


Three types of pumps, each capable of producing any of the ten dif- 
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ferent products manufactured at the plant, were assigned to the products, 
by Linear Programming techniques, to effect the minimum replacement 
costs. Collection of the necessary data (failure rates, replacement costs, 
and product mix) was the most difficult phase of the application. Due 
to practical limitations in plant operation the optimum solution could not 
be applied; however, the solution was used to formulate a set of operat- 
ing rules. Operation of the plant to these rules resulted in a considerable 
reduction in replacement costs. 


9. A DrsIGNED EXPERIMENT TO EVALUATE YARN LUBRICANTS. 
Hubert M. Hill; Tennessee Eastman Company 


This paper will describe an experiment to compare seven yarn lubri- 
cants and two yarn sizing formulations. 


In order to evaluate the lubricants, the yarn was prepared on warp 
beams and woven into cloth. The lubricants were evaluated by inspect- 


ing the cloth for warp defects. 
The design used was a 2 x 7 factorial replicated three times. 


In order to finish the experiment in a reasonable time, the experiment 
was run on seven looms in blocks of six using a partially balanced incom- 
plete block design with two associate classes. 


Prior to analysis the average value for each treatment was transformed 
as the \/x. 

Analysis of the data showed that the lubricants can be divided into 
two over-lapping groups. Neither the sizes or interactions were signifi- 


cant. The choice of the transformation used and certain aspects of the 
data also will be discussed. 


10. ANALYsIs OF VARIANCE OF A RANDOMIZED BLock DESIGN wiITH MIss- 
ING OBSERVATIONS. 


William A. Glenn and Clyde Y. Kramer; Virginia Polytechnic 
Institute 


The estimation of several missing values in a randomized block design 
is considered. The method used is that of minimizing the error sum of 
squares, proposed originally by Yates (1933). Explicit equations for 
each absent value are derived for all cases in which not more than three 
values are missing. A general formula valid for any permissible num- 
ber of missing observations is given for the case in which no two values 
are missing in the same block or treatment, and also for the case in 
which all of the values missing are in a singleblock or treatment. A 
procedure for the completely general case is proposed. This, although 
requiring the inversion of a symmetric matrix of order equal to the 
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number of missing observations, may prove to be less tedious in applica- 
tion that the iterative method proposed by Yates. 


A direct method of analysis not requiring a correction for bias in the 
treatment sum of squares is discussed and demonstrated. Formulas are 
given for the bias introduced when an analysis of variance is carried out 
on the augmented data. These, though equivalent to the generalized 


formula given by Yates, are found to differ from the latter slightly in 
form. 


11. ANatysis OF VARIANCE OF A LaTIN SQUARE DeEsIGN WITH MiIssinc 
OBSERVATIONS. 


Suzanne Glass and C. Y. Kramer; Roanoke College and Virginia Poly- 
technic Institute 


The statistical analysis of a Latin square design is sometimes com- 
plicated by the fact that some of the observations are missing. The 
usual method of analysis requires that the design be balanced, but miss- 
ing values destroy this property of balance. 


In this paper, a method is developed for analyzing a k x k Latin 
square with p missing observations, 1 < p< (k—1) (k—2)—1, where only 
one missing plot appears in any row, column, or treatment or where all 
the missing values appear in the same row, column, or treatment. 


Explicit formulas for the p missing plots are obtained as well as formu- 
las that may be used to correct for the bias in the treatment sum of 
squares. 


12. SIGNIFICANCE TESTs IN PArRED CoMPARISONS. 


T. H. Starks and H. A. David; Virginia Polytechnic Institute 
Approximate tests of significance must be used for paired comparison 

experiments that lie outside the range of the tables by Bradley and Teny, 
Bradley, and Kendall and Babington-Smith. This paper specifies certain 
general model assumptions for the paired comparisons experiment, and 
there presents approximate tests of significance for the following null 
hypotheses: 

1) The treatments have equal ratings (single judge); 

2) The treatments have equal ratings (several judges); 

3) The true treatment ratings do not change from judge to judge. 


The alternative hypothesis in each case is that the corresponding null 
mage YE P g 
hypothesis is not true. 
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The test statistics introduced for tests of the first two null hypotheses 
are functions of the corrected sum of squares of treatment scores, and 
they are distributed approximately as chi-square variates. The approxi- 
mate test of the third null hypothesis is based on the theory of chi- 
square homogeneity tests. 


13. GENERALIZED DIsTRIBUTIONS AND THE PROBLEM OF CONFIDENCE 
STATEMENTS IN MULTIVARIATE ANALYSIS. 


Rolf E. Bargmann; Virginia Polytechnic Institute 


The convenient likelihood-ratio approach for the construction of tests 
in multivariate analysis does not lend itself readily to the construction of 
confidence intervals. The speaker reported on some existing techniques 
of constructing multivariate confidence intervals, with levels = 1— a, 
from the “union-intersection approach” of S. N. Roy. He then proceeded 
to some results he obtained by studying the distributions of generalized 
X2 and F matrices, and the general non-central distribution of all ele- 
ments in a correlation matrix. Exact confidence statements can be ob- 
tained for some parametric functions, such as the determinant of a popu- 
lation dispersion matrix, and the ratio of determinants of two such mat- 
tices, but these parametric functions are rather meaningless in that they 
never assume a unique central value. Confidence statements on the very 
powerful functions similar to the likelihood-ratio statistics cannot be ob- 
tained in this manner, for the resulting expressions contain sample and 
parametric quantities in a mathematically inseparable expression. (Ref- 
erence: Rolf E. Bargmann, “A Study of Independence and Depend- 
ence in Multivariate Normal Analysis”, Chapter 111; Institute of Statistics, 
University of North Carolina, 1957). 


14. Statistics oF DrRECTION. 
G. S. Watson; Australian National University 


In geological and geophysical problems, the variables of interest are 
often directions. For example, in palaeomagnetism the main interest cen- 
ters around the residual or remnant magnetism of rocks of various ages. 
Since the strength of the magnetism may be subject to many unknown 
factors which do not operate on the directions of the magnetization, it 
is the later variable that is easiest to use. In geology the orientation of 
plain layer of formation is defined by the direction of their normals. 


Probability distributions for directions in any number of dimensions 
have been proposed to define explicitly how the observations will be dis- 
persed about the mean direction. Statistical methods for the comparison 
of mean directions and of dispersions have been developed. The approxi- 
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mate forms of true procedures bear a striking resemblance to multivariate 
normal analysis. The exact procedures which may be used in some 
instances are of considerable theoretical interest as they throw into clearer 
relief the famous Behrens-Fisher problem. 











1958] 


Ni 
o9°Pal 
oy if 


° *Ho 
*Su 


—Cor 


) 
which 
ber”; 


1 


wow bo 


De 


errors 


Abbit 
Abbo 
Abbe 


Acke 





PROCEEDINGS 1957-1958 


te 
ne 
er 
LIST OF MEMBERS 
1957-1958 


Note: Following are the types 


of membership in the Academy. 


***Patrons, who contribute one thousand dollars or more to the Academy. 


**T ife Members, who contribute 
Academy. 


*Sustaining Members, who pay 


to college students only). 


Agricultural Sciences 
Astronomy, Mathematics, 
and Physics 

Bacteriology 

Biology 

Chemistry 


D Wt ow 


Education 


errors you may find in this list. 


Abbitt, Mary Horn, 12 
eee 
Abbott, Dr. Lynn D. | | eee 


Ackerman, C. J., 5 








Please notify Foley F. Smith, 





one hundred dollars or more to the 


**Honorary Life Members (Elected by Council). 


annual dues of ten dollars. 


—Contributing Members, who pay annual dues of ten dollars. 
Regular Members, who pay annual dues of three dollars. 


Student Members, who pay annual dues of two dollars. (restricted 


Note: Number following name designates section, or sections, to 
which member belongs; “C” following name indicates “Student Mem- 
ber’; “B” following name indicates “Business Member.” 


7. Engineering 

8. Geology 

9. Medical Sciences 
10. Psychology 

11. Science Teachers 
12. Statistics 


P. O. Box 1420, Richmond, of any 


eae 7703 Wood Road, Richmond 
sae Biology Dept., V.P.I., Blacksburg 


..sumussseses Medical College of Virginia, 
Richmond 


Dept. of Chemistry, V.P.I., Blacksburg 








456 


THe Vincinia JOURNAL OF SCIENCE [September 

** Addison, Mr. W. Meade Addison ....................... 2000 Monument Ave, 
Richmond 

Akerman, Prof. Alfred Loo... .cse..ccsescsccese: The Seward Forest, Triplett 
**Albemarle Paper Manufacturing Cou, o..............ccccccccesceceees Richmond 
Alcock, D. Carol C, 5, 4 .0........cccccceee., QOIT Chamberlayne Avenue, 
Richmond 


—Alden, Prof. Harold L. 2 .... 


pnean Box 3445 Univ. Sta., Charlottesville 
Allen, Carl W. 1 .......... 


cputdeueeenabts cee . Box 246, Blacksburg 


Allen, Dr. J. Frances 4 desis Univ., of Maryland, Dept. of Zoology, 
College Park, Maryland 
Allen, Dr. Rhesa M. Jr., 8 ................ French Coal Co., Bluefield, W. Va. 


Allied Chemical & Dye Corp., B 


ofeiionaceall Nitrogen Division, Hopewell 
Allison, A. H. 1 


Ne eo EP Rost 123 Fife Street, Norfolk 


Alrich, Dr. E. Meredith, 9 ............ Univ. of Va. Hospital, Charlottesville 
Alvey, Dr. Edward Jr., 6 swsessvssstsveresee Mary Washington College, 
Fredericksburg 

American Tobacco Co., B .................... Research Lab., Petersburg Pike, 
Richmond 

Amore, Dr. Thomas 5 q...nnn......:cccccccscecesesss .... Cardinal Products, Ine. 
P. O. Box 1611, Durham, N. C. 

I MI Io csicsnkensecraivarinbcmcnclatdiaas .... Price Hall, V.P.1., Blacksburg 
A SRE cere Box 84, Flint Hill 
Anderson, A. H. 1 ..... ; ...... Forest Supervisor, U.S.D.A, 


George Washington National Forest, Harrisonburg 
Anderson, Mrs. John Wm. 11,4 ..0.....0.........00.... 4404 East Franklin Street, 


Richmond 

RI, TI Wa TID sisinsssicicstsssratlas sciatica V.M.I., Lexington 
Andrews, Dr. Jay D. 4 .........0...0... Va. Fisheries Lab., Gloucester Point 
Andrews, Robert S. Jr., 10,12 ..0....eeccccccc..... 280 Washington Ave, 
Colonial Heights 

—Anslow, W. Parker Jr., 9 co Bennington Road, Hessian Hills 
Charlottesville 


* Armistead, Fontaine C. ................ 7611 Sweetbriar Road, Richmond 26 
Armstrong, Dr. Alfred R. 5.0.0.0... 510 Newport Ave., Williamsburg 
Restngpen, Te. Goorge Th. Fe., © ...n.......cccccccccessssossccesenscenee . McGuire Vet 

Administration Hosp., Richmond 


I I HII. .n-innsacosslitdcanhiscesannsmemed aaa nadia Waterlick 
A kita asieniinnsssatunininiecaiianninen 5304 Michael Ave., Richmond 
EE SE i ciirininticunescaionindinaindeoanaha Route 2, Farmville 
I  n - sisadtueeadedlene iu aadameeiwnee Apartado 769, 
Caracas, Venezuela 

*Bachrach, Arthur J. 10 Div. of Chemical & Medical Psychology, 
Univ. of Virginia Hosp., Charlottesville 

Bahous, Mrs. C. Ruth 2 . vccsese 110 Langhorne Lane, Lynchburg 
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Bailey, Dr. John Wendell 4 .................... 27 Willway Road, Richmond 26 
ON TE , BAReRerramreenteter ck err ornee er ehe Gloucester Point 
-Baker, Dr. T. Nelson ........................ Virginia State College, Petersburg 


ee. Te RD one cessed . 114 Ogontz Lane, 
Oak Ridge, Tennessee 


MOUTH, LIES Bek. Wilks, Siicntve Cecacecacivnenccecs College of William & Mary, 


Williamsburg 
Ballingall, J. M. 2 ca ee Seas eae 4267 S. 35th Street, Arlington 6 
Balthis, Mr. Thomas A. 5 .............0000..... . 8301 Grove Ave., Richmond 
Bane, Ruby K. 5,9 ++. 2623 Hanover Ave., Apt., 4, Richmond 
Banghart, Dr. Frank W. 12 ................ ...... 322 Parkway, Charlottesville 
Bare, John K. 10 Dept. of Psychology, College of William & Mary, 

Williamsburg 
Barrett, Nancy Jane 5,11 ............ lettcseee. 230 Boulevard, Salem 
-Bartsch, Dr. Paul 4,8 ........000.................... Gunston Hall Road, Lorton 
eR go a ne . ec er ee nee eee Box 43, Stephens City 
—Bateman, Robert C. 56 .................... 8410 Spalding Drive, Richmond 26 
We OS oe 603 Burleigh Ave., Norfolk 5 


samter, Dr. Demdld Ei. OB nccccccsscccsstssectiecs ..... 471 Briarhill Road, 


Springfield, Delaware County, Pa. 


Beach, Miss Mary Leigh 3 ................:::eecee ... Bex $51, Arlington 
Beall, Mrs. Agnes K. 5,9 .....c:cccccccssceee 206 88th Street, Virginia Beach 
oe ee ee Physics Lab., McCormick Road, 
University Station, Charlottesville 

Beatty, M. Edwin 4,8 .................00.... 6029 Bonneau Road, Richmond 27 
Becker, Mrs. Mariana 11 ...................0..00 119 E. Ocean Ave., Norfolk 
8 SS ee een nn anne 710 Keats Road, Richmond 26 
PN, I I oo 5s aca cansesancnesscs adn amunea sti V.P.1., Blacksburg 
Co | a; ce . 210 Defense Ave., Sandston 
Benton, Prof. Arthur F. 5 .................... Cobb Chemical Lab., Univ., Sta., 
Charlottesville 

Berkeley, Dr. Edward 4 ..............::000 1 West Main Street, Richmond 
Berne—Allen, Dr. Allan, Jr., 5,7 ................. . 144 N. Washington Drive, 
St. Armands Key, Sarasota, Florida 

Berry, Rodney C. 5,1,3 0.0.0... 1123 State Office Bldg., Richmond 
Berry, Rodney C. Berry Jr., 5 ............ 1433 Drewery Street, Richmond 24 
RT MOE TI snd cauthiestsbbliveogsobquogeaiinineebnns elaaGaao eet Churchville 
Beverly, Mary Lee C,9,4,5 ....................... 663 Montrose Ave., Roanoke 
-Bickers, Dr. William ........................... Medical Arts Bldg., Richmond 
Bice, Prof Raymond C. Jr., 10 0.0... Peabody Hall, U. of Va. 
Charlottesville 
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Bierhorst, Dr. David 4 .................... Dept. of Botany, Cornell University, 
Ithaca, New York 


Bill, Miss Margaret E. 50 ........0...c eee 3300 Hanover Ave., Richmond 


Ny Ws MN OL. Bonin osivincennsncscocserenanses 303 South 6th St., Richmond 
—Black, Dr. Zoe 4 .............0... Box 1171 College Sta., Fredericksburg 
II IIE SI .0k<peiscsaanseieincsenicessascucecitions Box 514, South Boston 
Blair, Miss Barbara 5. .....................0c.ce00e Box 110, Univ. of Va., Hosp., 
Charlottesville 

Blake, Dr. Archie 12 ............................ 2183 N. Circle Drive, Ann Arbor, 
Michigan 

ee SS ene 6707 Stuart Ave., Richmond 
nee ee: 6707 Stuart Ave., Richmond 


—Blanton, Dr. Wyndham B. 9 


Aiaee tele 828 W. Franklin St., Richmond 
Blaser, Dr. R. E. 1,4,12 


‘scan sala ideeiaddamaskabetnatechacicae V.P.I., Blacksburg 


SR SS. MR) Wa SED axiscaxsacasioniopepinseigigabadcesbedebebiaeeincaaaaea anal Ashland 
Be MII caicisnsnsisurnitiisbnsincndens 225 S. Princeton Circle, Lynchburg 
—Blomquist, Dr. John H. 7,5 ............ 1803 Warner Road, Richmond 25 
Bowe, De. Marvin L. 4 .......................0.... Piedmont Fruit Research Lab., 
Charlottesville 

Boger, Jack Holt 6 ............................. 8807 Turnbull Ave., Richmond 
*Boggs, Prof. Isabel 2 ................ Box 235, R—M.W. College, Lynchburg 
IE gciiecticcessccemianitnwieonsenecicyn 305 Henry Street, Ashland 
NL TE TD ......sascscinsncdssnnsledulibinonanemaddnnins Box 106, Midlothian 
—Boozer, Miss Mary E. 12 ........ 1140 West Grace Street, Richmond 20 
Bose, Smritimoy C,4 00.00.0000... Blandy Experimental Farm, Boyce 
Bouton, Dr. S. Miles Jr., 9 ........ Rt. No. 1, Cherry Hill Farm, Evington 
Bowen, Dr. Leroy E. 1 ................cccccceseees 505 Elmwood Ave., Lunchburg 
Bowers, Dr. Russell V. 9 ................ 3601 Mechanicsville Pike, Richmond 
Bowles, Mrs. John L. 8 «00.00.00... 329 Clovelly Road, Richmond 21 
I I Ho oceans sn cnaiconseacoseocesediessecsecess P. O. Box 246, Accomac 
—Bowman, Dr. Paul W. 4 .......0....c cece 3114 5th St., N., Arlington 
Bowman, Dr. Raymond P. G. 6 ............ 609 Progress Street, Blacksburg 
Boyer, Dr. William P. ............ Director of Research, Va.,-Carolina Corp. 
Richmond 

Bozeman, Herman H. 6 .................... 8 West Lancaster Road, Richmond 
A | Sones eee ernst Box 795, Pearisburg 
Bradley, Frank D. 4 ................00... 4249 25th Street, North, Arlington 7 
Bradley, Ralph A. 12 Se eee . 204 Rose Ave., Blacksburg 
Brand, Dr. Eugene D. ......... .. Dept. of Pharmacology, Univ., Hosp. 
Charlottesville 

SM. Re REI sities cnesrsanreneectanigeices Box 1063, University, Va. 
IN PIR I Goose visecsascecsscpccsesve Stueloteasecasecencas een Kilmarnock 


Brice, Dr. Luther Jr., 5 .. Chemistry Dept., V.P.I., Blacksburg 
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er, Ri. i Fe, BR oo sisi sc cd Clover Va. 
Brittingham, Dr. William H. 2 «00.0.0 Box 2160, Norfolk 1 
—Brogden, Mr. C. E. 6 ................0... 11 Greenway Lane, Richmond 26 
=—Beown, Dr. Prederick 1, 2. .......c....0cccsesasecseesocs 308 Montebello Circle, 
Charlottesville 

Brown, Mr. Irby H. 5 ...0..0.0.0............. 1123 State Office Bldg., Richmond 
seen, Dor. We. TORRID: oes vcccsckiscpisenssciznacauaasess ccesssssseem Austinville 
Brown, Lt. Col. Warren W. 5,6,11 ............ Box 73, Kable Sta., Staunton 
NE I OM ce Salt intake is ictecialeagSeakebacebana P. O. Box 196, Blacksburg 
Brace. Ie, Robert Bo VED ong. cccicccsssecsseassenstexs P. O. Box 385, Staunton 
Brugh, Joseph F. 2,4, 6 ...............0....000+. 1846 Oakland Street, Petersburg 
*Brumfield, Dr. Robert T. 4 .................... Longwood College, Farmville 
Bruner, Mr. B. M. 5. ...............:.... 105 North Wilton Road, Richmond 21 
Re A ig BD cscs aecaistanscsccuniocsyedl 2623 Linbrook Drive, Richmond 
i EE RY 2 a nr eer Lcd Mee mere aed V.P.1., Blacksburg 
Bullington, W. EB. 4 oo. ceeecccceceseeses. Randolph-Macon Col., Ashland 
Bully, Miss Kathryn 4 00.00... 216 West Queen St., Hampton 
Bunce, Lt. George Edwin 5. ...............00. 2924 Harvey St., Apt. 5-F 
Madison, Wisconsin. 

—Burch, John B.4. 2000... Museum of Zoology, Univ. of Michigan, 
Ann Arbor, Michigan 

—Burger, Miss Elizabeth 4. ........................ Longwood College, Farmville 
Burke, Jack D. 4 .................... Biology Dept. Univ., of Richmond, Va. 
Burleigh, Mrs. Dorothy 11 ....0........ cco Christiansburg High School 
Christiansburg 

Burns, Prof. G. Preston 2 .............005 P. O. Box 1005, College Station 
Fredericksburg 

a ee eee 6510 Engle Road, Richmond 26 
ay Ae. eee ee 1204 Bobbiedell Lane, Richmond 26 
Buxton, Dr. W. D. 9 ............ Univ., of Virginia Hosp., Charlottesville 
ae ey aii cnncecntsicesscnesetenerns 80 Main Street, Warwick 
ee een eee ee Ss Box 836, Lexington 
i, Te I, Be ios ic scnesonesesnccse 14-R Copeley Hill, Charlottesville 
Caldwell, Paul N. 11,4 00.0... 2784 Westhampton Ave., S. W. 
Roanoke 

Callahan, William H. 8 ..........0.cccc00000. 1 Rowe Place, Franklin, N. J. 
Calver, James L. 8 ou..n......cccecssesne- Box 3667, Univ., Sta., Charlottesville 
Calvin, Dr. Allen 10 ............ Psychology Dept., Hollins College, Hollins 


BP Ml II ici ccnisivisvasenstireraiin 1620 Monument Ave., Richmond 
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Caminita. Mrs. B. HE. 8 o.o.....0:.0cc:.00050:.. 501 North Lincoln St., Arlington 
Campbell, Addison D. 2 ...............000.. 0. 8520 Julian Road, Richmond 26 
I Oe ee Annee vsciscseaseaccccecttes 590 Burnham Lane, Williamsburg 
Carman, George Gay 2 .................... 3907 W. Franklin St., Richmond 21 
I, TE, Te Th, nn scan csisseensscctes cscs Roanoke College, Salem 
—Carpenter, D. Rae Jr., 2 «0.0.0.0... 313 Letcher Ave., Lexington 
RE IE TIE hcisicresscabtpinaseapacddepiaaeeioeantices U. S. Geological Survey, 
Washington 25, D. C. 

EEE aE eee ae ere ROR Me er Box 613, Lexington 
Carter, Miss Linda L. 10 ............ Children’s Service Center, Univ., Hisp., 
Charlottesville 

Cee, Fe TE, BD noes, University of Richmond 
Cary, Miss M. Katherine 9,5 ........... Medical College of Va., Richmond 
een ee Route No. 2, Box 150, Eagle Rock 
Chace, F. M. 8 .................... The M. A. Hanna Co., 1300 Leader Bldg., 
Cleveland, Ohio 

Chamberlain, Dr. J. L. 4 ................ Dept. of Biology, Randolph—Macon 
Woman’s College, Lynchburg 

—Chapman, Dr. Douglas C. 9 .................... 324 Clovelly Road, Richmond 
Chappell, Dr. Wilbert 5 ..00.....000000.... Madison College, Harrisonburg 
—Charlton, Mrs. T. R. 11,9 0000.0. Caltrops Neck Road, Tabbs 
Serer 158 West Main Street, Danville, 
Cheng, Thomas C. C,4 ............ Dept. of Histology, Univ. of Maryland 
Dental School, Baltimore, Maryland 
Re ererenennenrensets 6 Lexington Road, Richmond 26 
Chevalier, Dr. Paul L. 9 ........................ 11 East Franklin St., Richmond 
Chi Beta Phi, Iota Sigma Chapter, ................ Radford College, Radford 
a 3305 Patterson Ave., Richmond 21 
Chwistic, Mr. Thomas Hi. .............<.:....c.000.<0000: 3713 W. Washington Blvd., 
Arlington 
RI, CN NB irascectiieviccsnnenstsnensnrinnromersctene Box 1163, Richmond 9 
—Churchill, Miss Helen, 4,3,9 .0..... 00.00. Hollins College, Virginia 
Sey Ae "We MINER IIR cisiss conv yancovtonnineicencinnitlbvesineeeann Bridgewater 
Clairborne, Miss Imogene B. ................ 2413 Terrell Place, Lynchburg 
Clark, G. Wayne 2.00... R. F. D. 9, Box 155, Richmond 25 
NR I acl cdotcnnissscansccieeianscrenielapenianie Box 565, Tappahannock 


Clayton, Dr. C. C. 5 
Clayton, Dr. R. A. 5 


oi cates tate ie eect MCV Station, Richmond 19 
ae Research Lab., American Tobacco Co., 
Richmond 
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I MUNDY SID .8 1a. thscacsnsnsesinctchaiatcameahasianiecasiedsa WMHS, Fishersville 
Se, GO, On Medical College of Va. Richmond 
pee re Ne i ccsastitosecnsceees College Sta., Winston-Salem, N. C. 
IU EIE,  WO SN AR 6, oy casas aaddatbeedesiasodicoumene calms e Greenwood 
Cofer, Mrs. Elizabeth S. 11,5,4 .0....00 1503 W. Laburnum Ave., 
Richmond 27 

ele, Oe: BGS osc nnccs, American Tobacco Co., Research Lab. 
Petersburg Pike, Richmond 

Cole, Cletus A. 10 ....................... 3414 N. Kensington Street, Arlington 
—Cole, Dr. James W. Cole, Jr., 5.0.0.0... ...... Cobb Chemical Lab., 
Charlottesville 

eS ED So oe se P. O. Box 194, Fairfax 
—Coleman, George U. Jr., 4,5,2 000000000000... . 621 Staunton Ave., N. W. 
Roanoke 

Coleman, John S. 2,6 ....................0. 3010 N. Florida Street, Arlington 7 
Tone GE rms I neta ccc ce Williamsburg 
Rete PACER A ooo i cccaccencccatvecascasspandencuscciess 801 Illinois Ave., Salem 
Greve, Te Dae GD nase ceesececcnes: Institute of Textile Technology 
Charlottesville 

Congdon, Dr. Wm. J. 8 .................... 611 Prince Henry Ave., Hopewell 
Cook, Mrs. F. Hartwick 2,5,12, ............ Alton State Hosp., Alton Illinois 
Oe Ra eee Madison College, Harrisonburg 
ee, We Me Dc esiiccinccins 912 Medical Arts Bldg., Norfolk 10 
Cooper, Dr. Bryon N. 8,7 ............... ...... Box 634, Blacksburg 
Cooper, Miss Frances 5,4 .............. “1301 ‘Third Street, S. W., Roanoke 
—Cooper, Dr. Pascal W. 65. ............. 301 Ohio Ave., Harrisonburg 
Copeland, Graham 1 ...............0..0.... “1112 State Office Bldg., Richmond 
Cornfield, I SI csi iss is cu cerinaepicesnoncts eater R. F. D. 2, Herndon 
Cation, Wire. Ted. Bs nnnc.cccccsscsccscccee 1213 Rowe St. Fredericksburg 
.. So St eer ee 515 Ridge Top Road, Richmond 26 
Courtney, Welby G. 5 as Cn Pera ae ee . Experiment Inc., Richmond 
I I hs a gaan: eoenexpsictenecla Ue ati Holly Hill, Aylett 


a eS re Assessment Div., Camp Detrick, 


Frederick, Maryland 
aerated 3654 Radford Street, Norfolk 13 
sek sist teen ... 5209 Forest Hill Ave., Richmond 


Cox, Mary Lee 11,5,4 
Cox, Mr. Norman R. 5 


Craighead, R. A. ................. General Office Bldg., Norfolk and Western 
Railroad, Roanoke 

Crandall, Dorothy Le 40 .......cceecccseeeses-, Box 278, R—M. W. College, 
Lynchburg 


Raioed,, Dike, Dhaeet G. GAT. 2.5... ncicrcecisccsicccn. Box 124, Franklin 
Cenyton, Framk Fi. 4 .................-cccseseses 6312 Glyndon Lane, Richmond 25 
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Re ee I I Os assrvccesncnshccrcnecnessnenssing .... Cleft Road, Mill Neck, 
Long Island, New York 

I V.M.I1., Lexington 
I i ee New Market 
—Crittenden, Dr. Eugene D. 5,1 ............ Nitrogen Div., Allied Chemical 
& Dye Corporation, Hopewell 

Crouch, Joseph P. 9 ............... USN Facility, APO 845, New York, N.Y. 
Crowell, Prof. Thomas 5. ................ Cobb Chemical Lab., Charlottesville 
Cruser, Mr. Melvin E. Jr., 2 ..................... 610 West Princess Anne Road, 
Apt. 2-B, Norfolk 7 

—Cummins, Dr. Milton D. 9 ....... 1001 West Franklin St., Richmond 20 
Cunningham, Robert E. 5 .200.000000.0000..... 300 Park Place, Charlottesville 
—Daffin, Professor pee G. SS ....00i5. Mary Baldwin College, Staunton 
Dancy, William H. Jr., 2 Lessccsseeee Route 4, Box 141, Charlottesville 


*Darden, Colgate W. Jr., . 


en University of Virginia, Charlottesville 
Daughtrey, Dorothy D. 4,5 . 


was -sssss1111e. 406 North Nansemond Street 
Richmond 21 


**Davenport & Company ................0....... 1113 E. Main St., Richmond 
David, Dr. FE. A. US ocooccccccsccccccccs Dept. of Statistics, V.P.I., Blacksburg 
Davier, Maurice 12 .......................... Box 3342 Univ., Sta., Charlottesville 
IR I Oe cc ocscccassacccceccesoasceal Va. State College, Petersburg 
—Davies, William E. 8 .................... 125 Greenway Blvd., Falls Church 
Davis, Donald 4 ...............<.s0c00050.. 2607 Wickham Ave., Newport News 
—Davis, James H. 8 ......................... 8207 Inwood Drive, Houston, Texas 
RG MI ie GN oss cecinsovivnndeeemnnarmscntane Box 1895, Richmond 15 
Es Ap. a eee ie Va. State College, Petersburg 
cn ne on ie enero 508 Military Road, Frederick 
Deck, Dr. J. David 9 ................... Dept. of Anatony, Univ. of Virginia 

Hospital, Charlottesville 
Decker, Miss Mary G. 5. ...............0.... Alabama College, Montevallo, Ala. 
Delk, Mr. J. A. 11,4 ...... Suiilinlicattatedbnkde 816 Appomattox St., Hopewell 


DreiPriove: Mr. Francis BR. 19 «....:......06ccccsececccscese0s00- Rt., No. 2, Box 22, 


Amold, Maryland 


ae SS eens 1706 Butte Road, Richmond 25 
Dent, Dr. J. N. 4 ...................... Miller School of Biology, Univ., of Va., 

Charlottesville 
Dewey, Dr. Lovell J. 5.00.0... Box 726, MCV Stat., Richmond 19 
I, Ty ie Oc ID a sicccckeseceusnnnccsseccantcceczeseca Box 85, Covesville 
I IN CST, ME a iccescecsisvcnsevenicenslasedinns 32 Univ. Place, Lexington 
I aio ni cieensidsenindaan 506 Preston Ave., Blacksburg 


SS A eee eee Box 779, Blacksburg 


nt oe tt, ee BL Senne 620 Walnut Ave., Waynesboro 
Dodd, Dr. Eileen K. 10 ............ Box 1205, College Sta., Fredericksburg 
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Doerhoefer, Basil 8 ....................... Longview Lane, Upper River Road, 
Louisville, Kentucky 

Dorsey, Edward G. Jr., 7 .................... 1827 Avondale Ave., Richmond 27 
NN, a I BR ierecsoniencersensians 6606 Wexford Ave., Richmond 25 
Dovel, Anne Hundley, 5. .......................... Nurses Home, Memorial Hosp., 
Wilmington 6, Delaware 

Oe | ene ree . 463 North Thomas St., 
Arlington 3 

Duke, Miss Martha W. 4,11 .......................... 721 Park St., Charlottesville 
*Duncan, Dr. Cecil EB. 20 oo.......cccccc cc ceeeeeeeeeeesse.... 865 Thornwood Drive 


Palo Alto, California 


*Duncan, Mrs. Geraldine 9 .................... 2915 Seminary Ave., Richmond 


Dunlap, Miss Elizabeth ? sie bicuiascadakesianaeo na bial Spring Farm, Lexington 
I, MO Ns dis unisca-ceancenannencecepaeesibcecas Box 2160, Norfolk 
***DuPont, Mrs. Alfred 4 Listestssessesmeessssesse Nemours, Wilmington, Del. 
E. I. DuPont de Nemours & Co., Inc.. ‘B ee jiuvesiverees LeRtie Pipers 


Dept., Richmond 
ses ceapteceicis Leander-McCormick Observatory, 
University of Va., Charlottesville 


Dyer, Edward R. Jr., 2 


Eades, James L. 8 ........................ 1528 Westwood Ave., Charlottesville 
I, as I TE ceva censansicsnsentexeamioess Box 58, Winchester 
Edmundson, Dr. R. S. 8 ................00.. 1411 Virginia Ave., Charlottesville 
Edwards, Dr. Leslie E. 9 ................ Dept. of Physiology M. C. V. Sta., 

Richmond 19 
Bamonds, Marvin, Dy5) cccicsicss....-.cssenn 1315 Foster Road, Richmond 26 
I Mis NNN Be accep cctsiondiinscsnindnieensataomrthinen V.P.1., Blacksburg 
Eisenhart, Dr. Churchill 12 ..........00000..... National Bureau of Standards 


Washington 25, D. C. 


RE a) PR: ee oe ee 514 Progress Street, Blacksburg 


| ener nen 1123 State Office Bldg., Richmond 
Elkan, Gerald H. 3.4 ........:.......0::. Dept. of Biology V.P.I., Blacksburg 
*Emmett, Dr. J. M. 9 ...neccceeee, GC & O Hospital, Clifton Forge 
RR NE Tre weenmeermnennness leit V.P.1., Blacksburg 
-English, Prof. Bruce V. 2 ...................... 586 Valley Road, Charlottesville 
Enrick, Norbert Lloyd 12 ................ %Institute of Textile Technology 
Charlottesville 

SR Uy Bil I Boo orscnincnsiress Poultry Dept., V. P. I., Blacksburg 
Esso Standard Oil C Jompany B, Attention: C. C. Pembroke 
~ Broad & “Hamilton Streets, Richmond 

rent, Dr. Meme 2D ........01...00i.0cccceos- 11 Harvard Street, Garden City, 
New York 

-Experiment Incorporated. ...................:cssesees Box 1-T, Richmond 2 


Farlowe, Vivian 4 ................ Meredith College, Raleigh, North Carolina 
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*Faulconer, Dr. Robert Jameson 9 ................ Dept. of Pathology DePaul 
Hospital, Norfolk 5 


Ferneyhough, Dr. Robert S. 9 .o.......0.0....0.0ceceeess 810 Le St., Warrenton 


Fields, Dr. Victor H. 5. ................ Box 32, Hampton Institute, Hampton 
Filer, Dr. Robert J. 10 .0......0.0............... Univ. of Richmond, Richmond 
Finch, Mr. Earl A. 1,39 .........0....00002:... 1311 Hillside Ave., Richmond 
Finger, Prof. Frank W. 10 ......... chips Peabody Hall, University 
PU, TI Be Th AD oon. cincsnsnccenscuvoesnees M.C.V. Sta., Richmond 19 
Fischer, Dr. Ernest 9,4 .................... Medical College of Va., Richmond 
I es Box 702, Blacksburg 
Fisher, De. Robert A. 75 ...........2:0:00:00:-:c000 106 Cohee Road, Blacksburg 
Fitzpatrick, Evelyn 11 .......................0s00000 1030 Calhoun Street, Radford 
—Fitzroy, Herbert W. K. 6 .................. 1 West Main St., Richmond Area, 

University Center, Richmond 
Beer eee nee renew ae Ns Oakgrove 
SS eer ei 2319 East Broad St., Richmond 
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